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Abstract
This paper extends a two-period Overlapping Generations model of endogenous growth 
where the interactions between public infrastructure, human capital with R&D activities, 
and growth are studied. The paper makes two important contributions. First, it accounts 
for the spillover effect of the stock of ideas on learning which in turn promotes the
production of innovative technologies. In doing so, it brings to the fore a two-way 
interaction between human capital and innovation. The paper then applies various 
econometric methods which confirm the above theoretical thesis. Second, the solutions 
of the model emphasise the important role public spending on infrastructure, human 
capital and R&D can play in promoting economic growth. In order to study the 
transitional dynamics of the model and to illustrate the impact of public policy, the model 
is calibrated using the average data for low-income countries and a sensitivity analysis is 
reported under different parameter configurations. The findings of the numerical analysis 
show that trade-offs in the allocation of public spending may inevitably emerge. In 
particular, investment in public infrastructure at the expense of spending on R&D is less 
likely to succeed in promoting economic growth, whereas it may be more effective to 
foster growth through an offsetting cut in another productive component, namely, 
education. In light of these potential trade-offs, governments in low-income countries 
need to use their limited budgets as part of holistic measures in order to achieve efficient 
outcomes.
| T H E A U S T R A L I A N N A T I O N A L U N I V E R S I T Y
Keywords
Infrastructure, Human Capital, Innovation, Government Policy
JEL Classification
H54, J24, O31, O38
Address for correspondence: 
(E) cama.admin@anu.edu.au
ISSN 2206-0332
The Centre for Applied Macroeconomic Analysis in the Crawford School of Public Policy has been 
established to build strong links between professional macroeconomists. It provides a forum for quality 
macroeconomic research and discussion of policy issues between academia, government and the private 
sector.
The Crawford School of Public Policy is the Australian National University’s public policy school, 
serving and influencing Australia, Asia and the Pacific through advanced policy research, graduate and 
executive education, and policy impact.
| T H E  A U S T R A L I A N  N A T I O N A L  U N I V E R S I T Y
-=: ,E>AADK:G X:8IH D; "CCDK6I>K: "9:6H DC
!JB6C 6E>I6A
6G>H AE6HA6C	6C9 79>A6=> A>
>GHI 8DBEA:I: 9G6;I ,:EI:B7:G  
-=>H K:GH>DC ,:EI:B7:G  
"120!#2
-=>H E6E:G :MI:C9H 6 ILD	E:G>D9 (K:GA6EE>C<  :C:G6I>DCH BD9:A D; :C	
9D<:CDJH <GDLI= L=:G: I=: >CI:G68I>DCH 7:IL::C EJ7A>8 >C;G6HIGJ8IJG: =JB6C
86E>I6A L>I= + 68I>K>I>:H 6C9 <GDLI= 6G: HIJ9>:9
 -=: E6E:G B6@:H ILD
>BEDGI6CI 8DCIG>7JI>DCH
 >GHI >I 688DJCIH ;DG I=: HE>AADK:G :X:8I D; I=: HID8@
D; >9:6H DC A:6GC>C< L=>8= >C IJGC EGDBDI:H I=: EGD9J8I>DC D; >CCDK6I>K: I:8=	
CDAD<>:H
 "C 9D>C< HD >I 7G>C<H ID I=: ;DG: 6 ILD	L6N >CI:G68I>DC 7:IL::C =JB6C
86E>I6A 6C9 >CCDK6I>DC
 -=: E6E:G I=:C 6EEA>:H K6G>DJH :8DCDB:IG>8 B:I=D9H
L=>8= 8DCPGB I=: 67DK: I=:DG:I>86A I=:H>H
 ,:8DC9 I=: HDAJI>DCH D; I=: BD9:A
:BE=6H>H: I=: >BEDGI6CI GDA: EJ7A>8 HE:C9>C< DC >C;G6HIGJ8IJG: =JB6C 86E>	
I6A 6C9 + 86C EA6N >C EGDBDI>C< :8DCDB>8 <GDLI=
 "C DG9:G ID HIJ9N I=:
IG6CH>I>DC6A 9NC6B>8H D; I=: BD9:A 6C9 ID >AAJHIG6I: I=: >BE68I D; EJ7A>8 EDA	
>8N I=: BD9:A >H 86A>7G6I:9 JH>C< I=: 6K:G6<: 96I6 ;DG ADL	>C8DB: 8DJCIG>:H
6C9 6 H:CH>I>K>IN 6C6ANH>H >H G:EDGI:9 JC9:G 9>X:G:CI E6G6B:I:G 8DCP<JG6I>DCH

-=: PC9>C<H D; I=: CJB:G>86A 6C6ANH>H H=DL I=6I IG69:	DXH >C I=: 6AAD86I>DC
D; EJ7A>8 HE:C9>C< B6N >C:K>I67AN :B:G<:
 "C E6GI>8JA6G >CK:HIB:CI >C EJ7A>8
>C;G6HIGJ8IJG: 6I I=: :ME:CH: D; HE:C9>C< DC + >H A:HH A>@:AN ID HJ88::9 >C
EGDBDI>C< :8DCDB>8 <GDLI= L=:G:6H >I B6N 7: BDG: :X:8I>K: ID ;DHI:G <GDLI=
I=GDJ<= 6C DXH:II>C< 8JI >C 6CDI=:G EGD9J8I>K: 8DBEDC:CI C6B:AN :9J86I>DC

"C A><=I D; I=:H: EDI:CI>6A IG69:	DXH <DK:GCB:CIH >C ADL	>C8DB: 8DJCIG>:H C::9
ID JH: I=:>G A>B>I:9 7J9<:IH 6H E6GI D; =DA>HI>8 B:6HJG:H >C DG9:G ID 68=>:K:
:W8>:CI DJI8DB:H

%75.0$1 "C;G6HIGJ8IJG: !JB6C 6E>I6A "CCDK6I>DC  DK:GCB:CI )DA>8N

 #+!11)8#!2).- ! # ( (

-=>H E6E:G L6H EG:K>DJHAN I>IA:9 )J7A>8 ,E:C9>C< 6C9 -G6CH>I>DC6A NC6B>8H D; 6C "CCDK6I>DC	
6H:9  GDLI= &D9:A
 -=: 6JI=DGH 6G: <G6I:;JA ID )>:GG:	+>8=6G9 <YCDG 6C9 96BH 96B6 ;DG
=:AE;JA 8DBB:CIH 6C9 HJ<<:HI>DCH DC 6C :6GA>:G 9G6;I D; I=>H E6E:G
 0: 7:6G HDA: G:HEDCH>7>A>IN ;DG
6CN :GGDGH

DGG:HEDC9>C< JI=DG :E6GIB:CI D; )J7A>8 >C6C8: 68JAIN D; )DA>I>86A ,8>:C8:H 2>A9>G>B
:N6O>I .C>K:GH>IN
 B6>A 76AE6HA6CN7J
:9J
IG
 -=: 6JI=DG >H 6AHD 6 G:H:6G8= 6HHD8>6I: 6I I=:
.C>K:GH>IN D; &6C8=:HI:G  AD76A :K:ADEB:CI "CHI>IJI: 6C9 :CIG: ;DG EEA>:9 &68GD:8DCDB>8
C6ANH>H & G6L;DG9 ,8=DDA D; )J7A>8 )DA>8N

 -20.$3#2).-
-:8=CDAD<>86A EGD<G:HH >C 9:K:ADE>C< 8DJCIG>:H =6H 7:C:PI:9 <G:6IAN ;GDB I=: >C8G:6H:
D; <AD76A>H6I>DC 9J: ID I=: 69DEI>DC 6C9 696EI6I>DC D; EG:	:M>HI>C< I:8=CDAD<>:H >B	
EDGI:9 ;GDB BDG: 69K6C8:9 :8DCDB>:H
 :K:ADE>C< 8DJCIG>:H 6G: =DL:K:G >BE:9:9
>C I=:>G 67>A>IN ID EGDBDI: I=: <GDLI= D; I:8=CDAD<>86A H:8IDGH 9J: ID A68@ D; =JB6C
86E>I6A 6C9 DI=:G 8DBEA>B:CI6GN ;68IDGH
 "C G:8:CI N:6GH I=:G: =6H 7::C 6C >C8G:6H	
>C< 6BDJCI D; A>I:G6IJG: DC I=: A>C@ 7:IL::C =JB6C 86E>I6A >CCDK6I>DC 6C9 <GDLI=

,:K:G6A HIJ9>:H ;DG >CHI6C8: +DB:G   GDHHB6CC 6C9 !:AEB6C  <=>DC
6C9 !DL>II  +:99>C<  GCDA9  JC@: 6C9 ,IGJA>@  ,IGJA>@
  GDHHB6CC  "68DE:II6   ZB:O  ,:FJ:>G6  =:C
6C9 JC@:  6C9  ZB:O 6C9 ,:FJ:>G6  =6K: H=DLC I=6I >CCDK6I>DC 6C9
=JB6C 86E>I6A 688JBJA6I>DC 6G: :HH:CI>6A >CHIGJB:CIH ;DG <GDLI= :BE=6H>H>C< I=:
8DBEA:B:CI6G>IN 7:IL::C I=:H: ILD ;68IDGH >C I=: EGD8:HH D; :8DCDB>8 9:K:ADEB:CI

,D ;6G =DL:K:G I=:G: =6H 7::C A>IIA: 9>H8JHH>DC DC I=: A>C@ 7:IL::C EJ7A>8 86E	
>I6A 6C9 =JB6C 86E>I6A >CCDK6I>DC 68I>K>I>:H 6C9 <GDLI=
 "C I=>H E6E:G L: 6G<J:
I=6I I=: >CI:GEA6N 7:IL::C I=:H: >BEDGI6CI ;68IDGH >H 8GJ8>6A
 "C ;68I A68@ D; 688:HH
ID E=NH>86A >C;G6HIGJ8IJG: >C8AJ9>C< :A:8IG>8>IN IG6CHEDGI C:ILDG@H 6C9 I:A:8DBBJ	
C>86I>DCH 8DCI>CJ:H ID >BE:9: I=: 67>A>IN D; E6GI>8JA6GAN ADL	>C8DB: 8DJCIG>:H ID
67HDG7 ;DG:><C >9:6H 6C9 9:K:ADE C:L >9:6H I=6I LDJA9 G:HJAI >C C:L 6C9 :W8>:CI
I:8=CDAD<>:H L=>8= 8DJA9 7: 9>HH:B>C6I:9 C6I>DC	L>9: 6C9 I=:G:7N ;J:AA>C< I=:>G
:8DCDB>:H
 DCK:GH:AN >C B6CN 8DJCIG>:H <DK:GCB:CIH =6K: JH:9 >C;DGB6I>DC 6C9
8DBBJC>86I>DC I:8=CDAD<>:H "-H ID EGDBDI: >CCDK6I>DC 6C9 =JB6C 86E>I6A 7N
JE=DA9>C< I=: ;G:: >9:6AH D; I=: "CI:GC:I I=:G:7N 6AADL>C< DI=:G H:8IDGH ID 9:K:ADE
I=: 67>A>IN ID EGDK>9: H:GK>8:H HJ8= 6H 9>HI6C8: :9J86I>DC 6C9 I:A:B:9>8>C: :I8

-=: PGHI HNHI:B6I>8 HIJ9N >C L=>8= :9J86I>DC 6C9 >CCDK6I>DC 6H L:AA 6H EJ7A>8
86E>I6A 6G: 6AA 9:I:GB>C6CIH D; ADC<	GJC <GDLI= L6H G:EDGI:9 7N <YCDG 6C9 ':6C>9>H
 L>I=>C I=: 8DCI:MI D; 6 ILD	E:G>D9 (K:GA6EE>C<  :C:G6I>DCH (%  BD9:A

"C I=:>G HIJ9N CJB:G>86A 86A>7G6I>DCH 6C9 E6C:A 96I6 G:<G:HH>DCH H=DL I=6I EJ7A>8
86E>I6A =6H 9>G:8I 6H L:AA 6H >C9>G:8I :X:8IH DC <GDLI= I=GDJ<= EGD9J8I>K>IN =JB6C
86E>I6A 688JBJA6I>DC 6C9 >CCDK6I>DC 86E68>IN

-=: D7?:8I>K:H D; I=>H E6E:G 6G: ILD	;DA9
 >GHI L: :M6B>C: =DL I=: HID8@ D;
I:8=C>86A @CDLA:9<: DG >CCDK6I:9 >9:6H 6X:8IH I=: 688JBJA6I>DC D; =JB6C 86E>I6A


"C E6GI>8JA6G L: 688DJCI ;DG I=: HE>AADK:G :X:8IH D; I=: HID8@ D; >9:6H DC A:6GC>C<
:BE=6H>H>C< I=: >BEDGI6CI GDA: EG:K>DJHAN >CCDK6I:9 >9:6H 86C =6K: >C EGDBDI>C<
=JB6C 86E>I6A >C 9D>C< I=>H L: 7G>C< ID I=: ;DG: 6 ILD	L6N >CI:G68I>DC 7:IL::C =J	
B6C 86E>I6A 6C9 >CCDK6I>DC 8DCPGB>C< I=: :M>HI:C8: D; I=: HD	86AA:9 R!$ !"''#"
""#)'#"S
 "C EJGHJ>C< I=: 67DK: D7?:8I>K: :BE>G>86AAN L: :MI:C9 I=: I=:DG:I>86A
BD9:A EG:H:CI:9 >C <YCDG 6C9 ':6C>9>H  6J<B:CI>C< I=:>G =JB6C 86E>I6A
H:8IDG :FJ6I>DC L>I= 6 E6G6B:I:G 86EIJG>C< I=: HID8@ D; I:8=C>86A @CDLA:9<: 6C9
I=JH I=: :MI:GC6A>IN D; >CCDK6I>K: 68I>K>I>:H
 0: I=:C I:HI I=: 8:CIG6A EG:9>8I>DCH
:B6C6I>C< ;GDB I=: 67DK: I=:DG:I>86A BD9:A JH>C< G:8:CIAN 9:K:ADE:9 E6C:A 8D>CI:	
<G6I>DC I:8=C>FJ:H DC 6 H6BEA: D;  =><=	>C8DB: :8DCDB>:H DK:G I=: E:G>D9  V

 (JG :BE>G>86A HIG6I:<N I6@:H >CID 688DJCI >HHJ:H HJ8= 6H 8GDHH	H:8I>DC6A =:I	
:GD<:C:>IN 6C9 :C9D<:C:>IN 8DC8:GCH
 &DG:DK:G L: :HI>B6I: E6C:A :GGDG 8DGG:8I>DC
BD9:A ID 6H8:GI6>C I=: H=DGI	 6C9 ADC<	GJC 9NC6B>8H >C I=: G:A6I>DCH=>E
 >C6AAN L:
G:AN DC E6C:A  G6C<:G 86JH6A>IN I:HIH ID 9:I:GB>C: L=:I=:G I=: G:A6I>DCH=>E >H D; 6
86JH6A C6IJG:

,:8DC9 <>K:C I=: EG:HH>C< C::9 D; ADL	>C8DB: :8DCDB>:H ID >BEGDK: I=:>G I:8=	
CDAD<>86A H:8IDGH L: :MEADG: L=:I=:G I=:G: 6G: EDHH>7A: IG69:	DXH >C I=: 6AAD86I>DC
D; EJ7A>8 :ME:C9>IJG: 7:IL::C >C;G6HIGJ8IJG: >CK:HIB:CI 6C9 DI=:G EGD9J8I>K: 8DB	
EDC:CIH D; EJ7A>8 HE:C9>C< I=6I >H :9J86I>DC 6C9 + 68I>K>I>:H
 0: >AAJHIG6I: I=>H
>HHJ: 7N 6EEAN>C< CJB:G>86A 6C6ANH>H JH>C< 6K:G6<: 96I6 ;DG ADL	>C8DB: 8DJCIG>:H

>C6AAN JCA>@: <YCDG 6C9 ':6C>9>H  L=D DCAN 6C6ANH: I=: ADC<	GJC 76A6C8:9
<GDLI= E6I= >C I=>H E6E:G L: HIJ9N I=: IG6CH>I>DC6A 9NC6B>8H D; I=: BD9:A L=>8=
:C67A: JH ID IG68: I=: E6I= D; I=: K6G>67A:H 6;I:G 6 H=D8@ ID I=: HI:69N	HI6I:
 -=JH
L: 6G: 67A: ID ;JAAN 86EIJG: I=: >BEDGI6CI >CI:G68I>DCH 7:IL::C EJ7A>8 86E>I6A =JB6C
86E>I6A 6C9 :8DCDB>8 <GDLI= ;GDB I=: E:GHE:8I>K: D; EJ7A>8 EDA>8N

6H:9 DC DJG :BE>G>86A 6C6ANH>H L: PC9 I=6I I=: HID8@ D; >9:6H ;DGB 6 ADC<	GJC
:FJ>A>7G>JB G:A6I>DC L>I= =JB6C 86E>I6A
 (JG E6C:A :GGDG 8DGG:8I>DC BD9:A >C9>86I:H
I=: :M>HI:C8: D; 6 ADC<	GJC EDH>I>K: 7>9>G:8I>DC6A G:A6I>DCH=>E 7:IL::C >CCDK6I>DC
6C9 :9J86I>DC 8DCPGB>C< I=: HD	86AA:9 R!$ !"''#" ""#)'#"S
 -=:H: G:HJAIH
G:B6>C GD7JHI L=:C L: :MI:C9 I=: HE:8>P86I>DC 6C9 6EEAN DI=:G :HI>B6IDGH HJ8= 6H
EDDA:9 (%, G6C9DB :X:8IH :6H>7A:  %, 6H L:AA 6H HNHI:B  &&

(JG CJB:G>86A 6C6ANH>H L=:G: L: JH: 6K:G6<: 96I6 ;DG ADL	>C8DB: 8DJCIG>:H >C9>	

86I:H I=: :M>HI:C8: D; EDI:CI>6A IG69:	DXH 6HHD8>6I:9 L>I= I=: EGDK>H>DC D; >C;G6HIGJ8	
IJG: 6C9 DI=:G EGD9J8I>K: 8DBEDC:CIH D; EJ7A>8 HE:C9>C<
 -=: G:HJAIH HJ<<:HI I=6I
<DK:GCB:CI >CI:GK:CI>DCH B6N >C9>G:8IAN 6X:8I I=: 86E68>IN D; H:8IDGH ID >CCDK6I:
I=GDJ<= HE>AADK:G :X:8IH
 !DL:K:G >CK:HIB:CI >C EJ7A>8 >C;G6HIGJ8IJG: 6I I=: :M	
E:CH: D; HE:C9>C< DC + >H A:HH A>@:AN ID HJ88::9 >C EGDBDI>C< :8DCDB>8 <GDLI=
L=:G:6H >I B6N 7: BDG: :X:8I>K: ID ;DHI:G <GDLI= I=GDJ<= 6C DXH:II>C< 8JI >C 6CDI=:G
EGD9J8I>K: 8DBEDC:CI D; EJ7A>8 HE:C9>C< C6B:AN :9J86I>DC

-=: G:B6>C9:G D; I=: E6E:G >H DG<6C>H:9 6H ;DAADLH
 ,:8I>DC  <>K:H 6 7G>:; G:K>:L
D; I=: G:A:K6CI A>I:G6IJG:
 ,:8I>DC  A6NH DJI I=: I=:DG:I>86A ;G6B:LDG@ D; I=: E6E:G
>C8AJ9>C< I=: B6>C :FJ6I>DC >C I=: =JB6C 86E>I6A H:8IDG D; I=: BD9:A EG:H:CI:9 >C
<YCDG 6C9 ':6C>9>H  >C L=>8= L: >C8DGEDG6I: I=: :MI:GC6A>IN D; I=: HID8@ D;
I:8=C>86A @CDLA:9<:
 ,:8I>DC  86A>7G6I:H I=: BD9:A L=:G: L: >AAJHIG6I: I=GDJ<=
H:K:G6A :ME:G>B:CIH I=: >BE68I D; EJ7A>8 EDA>8N >C8AJ9>C< EDI:CI>6A IG69:	DXH 7:	
IL::C EGD9J8I>K: 8DBEDC:CIH D; EJ7A>8 HE:C9>C<
 ,:8I>DC  :BE>G>86AAN :MEADG:H I=:
G:A6I>DCH=>E 7:IL::C I=: HID8@ D; @CDLA:9<: 6C9 =JB6C 86E>I6A
 >C6AAN ,:8I>DC 
DX:GH HDB: 8DC8AJ9>C< G:B6G@H 6C9 EDA>8N >BEA>86I>DCH

	 )2%0!230% %4)%5
 A6G<: 7D9N D; G:H:6G8= E6GI>8JA6GAN L>I=>C I=: :C9D<:CDJH <GDLI= A>I:G6IJG: =6H
HIG:HH:9 I=: >BEDGI6CI GDA: >CCDK6I>DC 6C9 86E>I6A 688JBJA6I>DC 7DI= =JB6C 6C9
E=NH>86A EA6N >C :MEA6>C>C< ADC<	GJC :8DCDB>8 <GDLI= +DB:G  +:7:AD 
 GDHHB6CC 6C9 !:AEB6C  6C9 <=>DC 6C9 !DL>II 
 "CCDK6I>DC >H 6H	
HD8>6I:9 L>I= @CDLA:9<: 6HH:IH 6C9 EGD8:HH:H L=>8= 86C 7: 8DCK:GI:9 >CID C:L G:	
HDJG8:H I=6I =6K: :8DCDB>8 E6NDXH &86CC 6C9 (GI:<6	G<>A:H 
 "CCDK6I>K:
>9:6H >
:
 I=: HID8@ D; 4I:8=C>86A5 @CDLA:9<: 6C9 =JB6C 86E>I6A 6G: 8ADH:AN G:A6I:9
I=GDJ<= R>CI:G68I>K: EGD8:HH:HS
 "C I=>H 8DCI:MI 6 9>HI>C8I>DC >H JHJ6AAN B69: 7:IL::C
I=: 8G:6I>DC D; C:L @CDLA:9<: 6C9 >IH 9>XJH>DC ,8=JBE:I:G  L=>8= 86C G:HJAI
>C @CDLA:9<: HE>AADK:GH 6C9 :MI:GC6A>I>:H : DB>C>8>H :I 6A
 
 I I=: =:6GI
D; I=:H: >C;DGB6I>DC6A HE>AADK:GH >H A:6GC>C< 6C9 I=JH =JB6C 86E>I6A +DB:G 
%J86H  6@=A> 6C9 : A:G8F 
 H 6G<J:9 7N <=>DC 6C9 !DL>II 
8=
 I=:G:;DG: I=:G: >H 6 8ADH: >CI:G68I>DC 7:IL::C =JB6C 86E>I6A 6C9 >CCDK6I>DC

-=: DK:GL=:AB>C< B6?DG>IN D; I=: A>I:G6IJG: ;D8JH:H DC =DL =JB6C 86E>I6A >CQJ	

:C8:H >CCDK6I>DC
 -=>H >HHJ: >H I=:DG:I>86AAN HIG6><=I;DGL6G9 >C I=6I =JB6C 86E>I6A >H
6C >BEDGI6CI >CEJI >C I=: <:C:G6I>DC 6C9 9>XJH>DC D; >CCDK6I>K: >9:6H
 DG :M6BEA:
6@=A> 6C9 : A:G8F  :MEADG: I=: :X:8IH D; ILD ;DGBH D; 86E>I6A C6B:AN =J	
B6C 86E>I6A 6C9 HD8>6A 86E>I6A DC >CCDK6I>DC JH>C< 6 H6BEA: D;  8DJCIG>:H
 -=:>G
G:HJAIH H=DL I=6I =JB6C 86E>I6A =6H EDH>I>K: 6C9 H><C>P86CI :X:8IH DC >CCDK6I>DC
JCA>@: HD8>6A 86E>I6A
 D8JH>C< DC I=: .C>I:9 ,I6I:H =:AA6G6? :I 6A
  H=DL
I=6I I=: EG:H:C8: D; ;DG:><C <G69J6I: HIJ9:CIH =6H EDH>I>K: 6C9 H><C>P86CI >BE68IH
DC 7DI= E6I:CI <G6CIH 6C9 6EEA>86I>DCH
 (I=:G HIJ9>:H H=DL I=6I >CCDK6I>DC >H EDH>	
I>K:AN G:A6I:9 ID + PC6C8>6A 9:K:ADEB:CI 6C9 >CHI>IJI>DC6A FJ6A>IN DII6OO> 6C9
):G>  C< 

!DL:K:G A>IIA: G:H:6G8= =6H 7::C 9DC: DC =DL I=: HID8@ D; I:8=C>86A @CDLA:9<:
>
:
 CJB7:G D; >9:6H >CCDK6I:9 6X:8IH I=: 688JBJA6I>DC D; =JB6C 86E>I6A
 H 6A	
AJ9:9 ID 67DK: I=:G: 6G: ILD 7GD69 G:6HDCH L=N =JB6C 86E>I6A B6N 7:C:PI ;GDB
>CCDK6I>DC
 >GHI C:L I:8=CDAD<>86A >CK:CI>DCH =6K: I=: I:C9:C8N ID 8G:6I: C:L :8D	
CDB>8 DEEDGIJC>I>:H L=>8= 86C 8=6C<: I=: >C8:CI>K: HIGJ8IJG:H :CI>8>C< :8DCDB>8
6<:CIH ID >BEGDK: I=:>G H@>AAH 6C9 :ME:GI>H: 3:C< 
 ,:8DC9 6H :BE=6H>H:9
7N I=: G:<>DC6A :8DCDB>8H A>I:G6IJG: <:D<G6E=N 6C9 HE6I>6A EGDM>B>IN 6G: >BEDG	
I6CI 9:I:GB>C6CIH D; I=: 8G:6I>DC 6C9 9>XJH>DC D; C:L >9:6H : DB>C>8>H :I 6A


 -=>H >H 7:86JH: <:D<G6E=>86A EGDM>B>IN I:C9H ID :C8DJG6<: TA:6GC>C< EGD8:HH:H
I=GDJ<= B:8=6C>HBH D; @CDLA:9<: HE>AADK:GHU >7>9 E

 !:C8: 6<:CIH AD86I:9 >C
I=: H6B: G:<>DC I:C9 ID 7:C:PI BDG: ;GDB 9NC6B>8 >C;DGB6I>DC :MI:GC6A>I>:H <>K:C
I=6I >C;DGB6I>DC L>I=>C I=: H6B: AD86A>IN I:C9H ID QDL BDG: HBDDI=AN
 -=:G:;DG: 6
ILD	L6N A>C@ 7:IL::C >CCDK6I>DC 6C9 =JB6C 86E>I6A B6N :M>HI

(C: D; DJG B6>C D7?:8I>K:H >C I=>H E6E:G >H ID :MEADG: I=:DG:I>86AAN 6C9 :BE>G>86AAN
=DL I=: HID8@ D; @CDLA:9<: >CQJ:C8:H =JB6C 86E>I6A 688JBJA6I>DC 6C9 L=:I=:G I=:G:
>H >C9::9 6 ILD	L6N G:A6I>DCH=>E 7:IL::C I=: ILD V >
:
 I=: HD	86AA:9 R!$ !"''#"
""#)'#"S
 H ;6G 6H L: 6G: 6L6G: I=: DCAN E6E:G I=6I =6H EG:K>DJHAN :M6B>C:9
I=>H >HHJ: >H 7N 6<<>6C 6C9 &86CC 
 "C I=6I HIJ9N I=: 6JI=DGH :MEADG:
I=: G:A6I>DCH=>E 7:IL::C <G69J6I: =JB6C 86E>I6A 6C9 >CCDK6I>DC >C G>I>H= G:<>DCH

-=:>G G:HJAIH >C9>86I: I=6I I=:G: >H >C9::9 6 ILD	L6N A>C@ >CCDK6I>K: G:<>DCH I:C9
ID 6IIG68I 6 =><= 6BDJCI D; <G69J6I: =JB6C 86E>I6A L=>A: I=: >CQDL D; <G69J6I:
=JB6C 86E>I6A I:C9H ID >BEGDK: G:<>DC6A >CCDK6I>DC
 !DL:K:G I=:>G G:HJAI >H DCAN

GD7JHI DC8: %DC9DC >H >C8AJ9:9 6C9 ,8DIA6C9 >H :M8AJ9:9
 &DG:DK:G I=:N JH: 6 H>C<A:
8GDHH H:8I>DC 96I6H:I

"C I=>H E6E:G L: 6EEAN G:8:CIAN 9:K:ADE:9 E6C:A 8D>CI:<G6I>DC I:8=C>FJ:H ID
:M6B>C: I=: ADC<	GJC G:A6I>DCH=>E 7:IL::C I=: HID8@ D; >9:6H 6C9 =JB6C 86E>I6A

.CA>@: I=: HIJ9N 7N 6<<>6C 6C9 &86CC  DJG :BE>G>86A :M:G8>H: >H 76H:9
DC 6 IG68I67A: I=:DG:I>86A BD9:A 76H:9 DC I=: LDG@ 7N <YCDG 6C9 ':6C>9>H 

"C E6GI>8JA6G L: 6J<B:CI I=:>G =JB6C 86E>I6A H:8IDG :FJ6I>DC L>I= 6 E6G6B:I:G
86EIJG>C< I=: HID8@ D; I:8=C>86A @CDLA:9<:
 0: G:I6>C I=: G:HI D; I=:>G DG><>C6A
BD9:A ;DG 8DCH>HI:C8N 7JI 6AHD 7:86JH: L: L6CI ID :MEADG: ILD BDG: >HHJ:H 
6H L: 6G: >CI:G:HI:9 >C L=:I=:G I=:G: >H 6 ILD	L6N G:A6I>DCH=>E 7:IL::C >CCDK6I>DC
6C9 =JB6C 86E>I6A I=:>G + H:8IDG :FJ6I>DC >H D; >CI:G:HI ID JH 6H >I L>AA 7:
8A:6G:G A6I:G DC 6C9  >C A><=I D; DJG H:8DC9 D7?:8I>K: L: L6CI ID HIJ9N I=:
IG6CH>I>DC6A 9NC6B>8H D; I=:>G BD9:A <>K:C I=6I L: 6G: >CI:G:HI:9 >C :M6B>C>C< I=:
EDI:CI>6A IG69:	DXH 6HHD8>6I:9 L>I= EJ7A>8 HE:C9>C< E6GI>8JA6GAN L>I= G:HE:8I ID
EJ7A>8 >C;G6HIGJ8IJG: 6C9 DI=:G EGD9J8I>K: 8DBEDC:CIH D; EJ7A>8 :ME:C9>IJG: +
>CK:HIB:CIH 6C9 :9J86I>DC
 -=>H >HHJ: >H E6GI>8JA6GAN >BEDGI6CI ;DG ADL	>C8DB:
8DJCIG>:H 6H DJG CJB:G>86A 6C6ANH:H 8DCPGB


 (%.0%2)#!+ 0!,%5.0*
"C A>C: L>I= <YCDG 6C9 ':6C>9>H  E
 L: 8DCH>9:G 6 ILD	E:G>D9 69JAI=DD9
6C9 DA9 6<: (% BD9:A D; :C9D<:CDJH :8DCDB>8 <GDLI= L=:G: I=: :8DCDBN >H EDE	
JA6I:9 7N CDC6AIGJ>HI>8 >C9>K>9J6AH PGBH 6C9 6 <DK:GCB:CI
 -=: :8DCDBN =6H ;DJG
H:8IDGH PC6A <DD9 >CI:GB:9>6I: >CEJIH =JB6C 86E>I6A 6C9 +
 -=: <DK:GCB:CI
86CCDI 7DGGDL 7JI GJCH 6 76A6C8:9 7J9<:I >C :68= E:G>D9
 !DL:K:G >I PC6C8:H >IH
HE:C9>C< DC >CK:HIB:CI >C >C;G6HIGJ8IJG: :9J86I>DC + 68I>K>I>:H 6C9 DI=:G >I:BH
7N I6M>C< DCAN L6<: >C8DB:H D; 69JAI LDG@:GH
 06<:H >C I=: H:8DC9 E:G>D9 D; A>;: 6G:
I=: HDJG8: D; >C8DB: 6C9 H6K>C<H 6G: >C I=: ;DGB D; E=NH>86A 86E>I6A
 <:CIH 6G: DCAN
:C9DL:9 L>I= 6C >C>I>6A HID8@ D; E=NH>86A 86E>I6A 6I I=: 7:<>CC>C< D; :68= E:G>D9

-DI6A EDEJA6I>DC >H 6HHJB:9 ID 7: 8DCHI6CI 6C9 I=: CJB7:G D; 69JAI LDG@:GH >H H:I
ID 	 
 C9 PC6AAN 6AA B6G@:IH 8A:6G >C :FJ>A>7G>JB

0: CDL IJGC DJG 6II:CI>DC ID I=: 9:I6>A:9 9:H8G>EI>DC D; I=: I=:DG:I>86A BD9:A
9:K:ADE:9 7N <YCDG 6C9 ':6C>9>H  EE
	 >C L=>8= L: >C8DGEDG6I: I=:

:MI:GC6A>IN D; I=: HID8@ D; I:8=C>86A @CDLA:9<: 6H CDI:9 :6GA>:G >C9>K>9J6AH PC6A
<DD9 H:8IDG >CI:GB:9>6I: <DD9H H:8IDG =JB6C 86E>I6A 688JBJA6I>DC G:H:6G8= 6C9
9:K:ADEB:CI H:8IDG <DK:GCB:CI B6G@:I	8A:6G>C< 8DC9>I>DCH 6C9 9NC6B>8 :FJ>A>7	
G>JB G:HE:8I>K:AN

-$)4)$3!+1
-=: 9>H8DJCI:9 JI>A>IN D; 6C >C9>K>9J6A 7DGC 6I 4 >H <>K:C 7N
$    ( 
 (	
    
L=:G: (	 9:CDI:H 8DCHJBEI>DC 6I E:G>D9 4  . D; 6 E:GHDC 7DGC 6I I=: 7:<>CC>C<
D; E:G>D9 4 L>I= .       >H I=: HJ7?:8I>K: 9>H8DJCI G6I: 6C9 I=: E6G6B:I:G
   >H I=: >C9>K>9J6ASH EG:;:G:C8: ;DG 8JGG:CI 8DCHJBEI>DC

-=: E:G>D9	HE:8>P8 7J9<:I 8DCHIG6>CIH 6G: <>K:C 7N
(  3  
 *6 
(	  
  2	3 
L=:G: 6 >H I=: :8DCDBN	L>9: L6<: G6I: * >C9>K>9J6A =JB6C 86E>I6A   
  6
8DCHI6CI I6M G6I: 3 I=: H6K>C<H 6C9 2	 I=: G6I: D; G:IJGC DC =DA9>C< E=NH>86A
6HH:IH 7:IL::C E:G>D9H 4 6C9 4  
 "C9>K>9J6AH B6M>B>H: :FJ6I>DC  HJ7?:8I ID
I=:>G >CI:GI:BEDG6A 7J9<:I 8DCHIG6>CI L>I= G:HE:8I ID ( 6C9 (	 I6@>C< EG>8:H 6H
<>K:C

)-!+ ..$ %#2.0
-=: PC6A <DD9 >H EGD9J8:9 7N JH>C< :X:8I>K: A67DJG   L=:G:  I=: EGD9J8I
D; 6K:G6<: =JB6C 86E>I6A D; >C9>K>9J6AH 7DGC >C 4  6C9   :BEADNB:CI EG>K6I:
86E>I6A  EJ7A>8 >C;G6HIGJ8IJG:  6C9 6 8DB7>C6I>DC D; >CI:GB:9>6I: >CEJIH
7 L=:G: 3   
%   


  
  


 
 



7 
L=:G:        
  I=: :A6HI>8>I>:H L>I= G:HE:8I ID EJ7A>8	EG>K6I: 86E>I6A
G6I>D EG>K6I: 86E>I6A :X:8I>K: A67DJG 6C9 >CI:GB:9>6I: <DD9H G:HE:8I>K:AN 6C9 
     6HHJB>C< 8DCHI6CI G:IJGCH ID H86A: >C EG>K6I: >CEJIH   
  I=:
E6G6B:I:G I=6I 9:I:GB>C:H I=: 9:B6C9 :A6HI>8>IN 6C9 I=:G:;DG: 
    >H I=:

67HDAJI: K6AJ: D; I=: :A6HI>8>IN D; 9:B6C9 ;DG :68= >CI:GB:9>6I: <DD9 I=: E6G6B:I:GH
    B:6HJG: I=: HIG:C<I= D; 8DC<:HI>DC :X:8IH ;DG I=: 6<<G:<6I: EG>K6I: 86E>I6A
HID8@ 6C9 I=: IDI6A CJB7:G D; LDG@:GH >C I=: PC6A <DD9 H:8IDG G:HE:8I>K:AN   

 

 )- I=: 6<<G:<6I: EG>K6I: 86E>I6A HID8@ 6C9   
 

  

)- IDI6A :BEADNB:CI
>C I=: PC6A <DD9 H:8IDG

HHJB>C< 8DCHI6CI G:IJGCH ID H86A: I=: 6<<G:<6I: DJIEJI D; I=: PC6A <DD9 >H
% 
 


%  )-  
  
 







 
7 
 			
 
DG 7N >BEA>86I>DC
%  
/ 
0

 8 7  
L=:G:   

  -   
    6C9     /    >H I=:
G6I>D D; EJ7A>8 86E>I6A ID EG>K6I: 86E>I6A 0  >H I=: @CDLA:9<:	86E>I6A G6I>D
6C9 8   >H I=: =JB6C 86E>I6A	EG>K6I: 86E>I6A G6I>D

-2%0,%$)!2% ..$1 %#2.0
)GDPI D; :68= >CI:GB:9>6I:	<DD9 EGD9J8:G  >H
  
1  	7 
L=:G: 1 6 ;:: BDCDEDA>HI>86AAN 8DBE:I>I>K: PGBH >C I=: >CI:GB:9>6I: H:8IDG H=DJA9
E6N ID JH: I=: E6I:CI D; :68= >CEJI 3 ID + H:8IDGH 	 JC>I D; I=: PC6A <DD9 I=6I >H
G:FJ>G:9 ;DG EGD9J8I>DC D; :68= JC>I D; 6C >CI:GB:9>6I: <DD9 3 6C9 7 I=: DEI>B6A
FJ6CI>IN D; :68= >CI:GB:9>6I: <DD9 9:B6C9:9 7N EGD9J8:GH D; I=: PC6A <DD9

3,!- !/)2!+ ##3,3+!2).-
(JG B6>C 8DCIG>7JI>DC >C I=>H E6E:G >H I=6I L: >C8DGEDG6I: I=: GDA: >CCDK6I>K: >9:6H DG
HID8@ D; I:8=C>86A @CDLA:9<: EA6N >C I=: =JB6C 86E>I6A H:8IDG
 0: ;DAADL <YCDG 6C9
':6C>9>H  >C I=6I L: 6HHJB: I=6I >C9>K>9J6AH 9:KDI: I=:>G I>B: ID :9J86I>DC
>C I=: PGHI E:G>D9 D; I=:>G A>K:H 6C9 I=6I I=:>G =JB6C 86E>I6A >H EGD9J8:9 JH>C< 6
8DB7>C6I>DC D; <DK:GCB:CI HE:C9>C< DC :9J86I>DC E:G LDG@:G   	  L=:G: 	 I=:
CJB7:G D; 69JAIH I=: 6K:G6<: =JB6C 86E>I6A D; I=: EG:K>DJH <:C:G6I>DC  6C9
688:HH ID EJ7A>8 86E>I6A DG EJ7A>8 >C;G6HIGJ8IJG: /  L=>8= >H HJ7?:8I ID 8DC<:HI>DC
B:6HJG:9 7N I=: 6<<G:<6I: EG>K6I: 86E>I6A HID8@
 HHJB>C< 8DCHI6CI G:IJGCH ID H86A:
;DG IG68I67>A>IN =JB6C 86E>I6A D; >C9>K>9J6AH >H
*	  


	 
   
/   

L=:G:   
  6C9     I=: :A6HI>8>I>:H L>I= G:HE:8I ID EJ7A>8 HE:C9>C< DC
:9J86I>DC :MI:GC6A>IN D; I:8=C>86A @CDLA:9<: 6C9 EJ7A>8	EG>K6I: 86E>I6A G6I>D G:HE:8	
I>K:AN 6C9 >C 6 HNBB:IG>8 :FJ>A>7G>JB *  

!DL:K:G 6H 86C 7: H::C ;GDB :FJ6I>DC  6C9 JCA>@: <YCDG 6C9 ':6C>9>H 
>C I=>H E6E:G L: 688DJCI ;DG I=: HE>AADK:G :X:8I D; I=: :M>HI>C< HID8@ D; >9:6H  DC
A:6GC>C<
 -=>H 8G:6I:H 6 EDH>I>K: :MI:GC6A>IN ;DG ;JIJG: + 68I>K>I>:H 6AI=DJ<= >I >H
HJ7?:8I ID 9>B>C>H=>C< G:IJGCH
 !:C8: 6H H=DLC A6I:G I=: EGD9J8I>DC D; C:L 9:H><CH
>H EDH>I>K:AN 8DGG:A6I:9 L>I= 6K:G6<: =JB6C 86E>I6A D; >C9>K>9J6AH >C I=: :8DCDBN

-=JH I=:G: >H 6 ILD	L6N >CI:G68I>DC 7:IL::C =JB6C 86E>I6A 6C9 >CCDK6I>DC DG I=:
HD	86AA:9 R!$ !"''#" ""#)'#"/ 6H CDI:9 :6GA>:G

"C DJG :BE>G>86A H:8I>DC ,:8I>DC  L: I:HI I=: 67DK: I=:DG:I>86A EGDEDH>I>DC
JH>C< B6>CAN 6 G:9J8:9 ;DGB BD9:A L=>8= A>C@H I=: 688JBJA6I>DC D; =JB6C 86E>I6A
ID I=: HID8@ D; I:8=C>86A @CDLA:9<: >C I=: ADC< GJC
 !DL:K:G L: 6AHD :M6B>C: =DL
I=: HID8@ D; @CDLA:9<: 6X:8IH =JB6C 86E>I6A 8DCIGDAA>C< ;DG E:G 86E>I6 :9J86I>DC
:ME:C9>IJG: EJ7A>8 >C;G6HIGJ8IJG: 6C9 I=: 6K:G6<: =JB6C 86E>I6A D; I=: EG:K>DJH
<:C:G6I>DC 6H EDHIJA6I:9 7N :FJ6I>DC 

%1%!0#( !-$ %4%+./,%-2 %#2.0
-=: EGD9J8I>DC D; C:L 9:H><CH I=6I PGBH <:C:G6I: ;DG C:L >CI:GB:9>6I: >CEJIH >H
<>K:C 7N
	   



	

	
/ 	
 
	 
 
L=:G:  <DK:GCB:CI HE:C9>C< DC +   :X:8I>K: A67DJG L=>8= >H H86A:9
7N IDI6A EDEJA6I>DC 	 ID 86EIJG: 6 9>AJI>DC :X:8I 6H >C >CDEDJADH 6C9 -=DBEHDC
 / EJ7A>8	EG>K6I: 86E>I6A G6I>D L=>8= >H HJ7?:8I ID 8DC<:HI>DC 6H CDI:9 :6GA>:G
   
     I=: :A6HI>8>I>:H L>I= G:HE:8I ID <DK:GCB:CI HE:C9>C< DC +
:M>HI>C< HID8@ D; >9:6H 6C9 EJ7A>8	EG>K6I: 86E>I6A G6I>D G:HE:8I>K:AN
 DI= <DK:GCB:CI
HE:C9>C< 6C9 I=: :M>HI>C< HID8@ D; >9:6H 6G: H86A:9 7N I=: 6K:G6<: =JB6C 86E>I6A

-=>H >H 7:86JH: 6H <:C:G6A @CDLA:9<: >C8G:6H:H I=: B6G<>C6A 7:C:PI D; 6C >C8G:6H: >C
<DK:GCB:CI HE:C9>C< DG :M>HI>C< HID8@ D; >9:6H 7:8DB:H A:HH G:A:K6CI ;DG >CCDK6I>DC
68I>K>I>:H 6H 9>H8JHH:9 >C <YCDG 6C9 ':6C>9>H  E

 !:C8: =JB6C 86E>I6A
>H 8G>I>86AAN >BEDGI6CI ;DG I=: EGD9J8I>DC 6C9 9>XJH>DC D; C:L I:8=CDAD<>:H
 .H>C<
9NC6B>8 E6C:A 86JH6A>IN 6C6ANH>H L: A6I:G I:HI I=>H I=:H>H :BE>G>86AAN


.4%0-,%-2
 DK:GCB:CI 86CCDI 7DGGDL 6C9 PC6C8:H >IH :ME:C9>IJG: I=GDJ<= I6M:H DC L6<:H
6C9 >IH 76A6C8:9 7J9<:I
 

  *6 	  ,   ! $ 
L=:G:  HE:C9>C< DC :9J86I>DC  DC >C;G6HIGJ8IJG: >CK:HIB:CI  DC +
68I>K>I>:H 6C9  DC JCEGD9J8I>K: >I:BH  8DCHI6CI I6M G6I: 6 I=: :8DCDBN	L>9:
L6<: * >C9>K>9J6A =JB6C 86E>I6A 6C9 	 I=: CJB7:G D; 69JAIH 6H CDI:9 :6GA>:G

"I >H 6HHJB:9 I=6I :68= H=6G: D; EJ7A>8 HE:C9>C< >H H:I 6H 6 8DCHI6CI ;G68I>DC D;
<DK:GCB:CI G:K:CJ:H
  *6 	  ,   ! $ 
L=:G:   
  ;DG 6AA .

FJ6I>DCH  6C9  <>K:


   
)J7A>8 86E>I6A >C >C;G6HIGJ8IJG:
	    
L=:G: ;DG H>BEA>8>IN ;JAA 9:EG:8>6I>DC >H 6HHJB:9

!0*%2+%!0)-' .-$)2).-1
-=: 6HH:I B6G@:I 8A:6G>C< 8DC9>I>DC >H
	  	 3 
L=:G: 3 >H H6K>C<H E:G =DJH:=DA9 	 >H I=: CJB7:G D; 69JAIH 6C9 ;DG H>BEA>8>IN ;JAA
9:EG:8>6I>DC >H 6HHJB:9

%67DJG B6G@:I :FJ>A>7G>JB 8DC9>I>DC >H
     	  
L=:G: E:G;:8I A67DJG B6G@:I BD7>A>IN 6  6  6C9 ;JAA :BEADNB:CI 6G: 6HHJB:9

7-!,)# 712%,
EE:C9>M  H=DLH I=6I I=: EJ7A>8	EG>K6I: 86E>I6A G6I>D /  >H 8DCHI6CI DK:G I>B:

6C9 I=: 9NC6B>8 HNHI:B >H 8DBEG>H:9 D; ILD PGHI	DG9:G 9>X:G:C8: :FJ6I>DCH >C 0 
  I=: @CDLA:9<:	86E>I6A G6I>D 6C9 8    I=: =JB6C 86E>I6A	EG>K6I:
86E>I6A G6I>D 6H >C <YCDG 6C9 ':6C>9>H 
 -=: 9NC6B>8 HNHI:B 7:=6K:H
>C 6 8DBEA:M CDCA>C:6G ;6H=>DC I=:G:;DG: >IH HI67>A>IN 86CCDI 7: HIJ9>:9 6C6ANI>	
86AAN =DL:K:G I=: HI67>A>IN 86C 7: K:G>P:9 CJB:G>86AAN DC8: I=: BD9:A >H 86A>7G6I:9

 !+)"0!2).- !-$ .+)#7 6/%0),%-21
-D HIJ9N I=: IG6CH>I>DC6A 9NC6B>8H D; I=: BD9:A 6C9 I=: HI:69N	HI6I: :X:8IH D; EJ7A>8
EDA>8>:H I=: BD9:A >H 86A>7G6I:9
 DG =DJH:=DA9H I=: 6CCJ6A 9>H8DJCI G6I:  >H H:I
6I  L=>8= >H HI6C96G9 >C I=: A>I:G6IJG:
 "CI:GEG:I>C< 6 E:G>D9 6H  N:6GH >C I=>H
(% ;G6B:LDG@ N>:A9H I=: >CI:G<:C:G6I>DC6A 9>H8DJCI ;68IDG 
  

-=: ;6B>ANSH EGDE:CH>IN ID H6K:      
   >H H:I 6I  6H >C <YCDG
6C9 >C= 
 .H>C< I=>H 9:PC>I>DC   
  
   86C 7: 86A>7G6I:9 6I

 -=: :A6HI>8>IN D; EGD9J8I>DC D; PC6A <DD9H L>I= G:HE:8I ID EJ7A>8	EG>K6I: 86E>I6A
G6I>D  >H H:I :FJ6A ID  L=>8= >H 8DCH>HI:CI L>I= I=: K6AJ: G:EDGI:9 7N DB 6C9
%><I=6GI  -67A:  L=:G:6H I=: :A6HI>8>IN L>I= G:HE:8I ID :X:8I>K: A67DJG 
>H 6HHJB:9 ID 7:  6H >C <YCDG 6C9 >C= 
 !DL:K:G I=: :A6HI>8>IN L>I=
G:HE:8I ID EG>K6I: 86E>I6A  >H H:I :FJ6A ID  6C9 I=JH I=: :A6HI>8>IN L>I= G:HE:8I
ID >CI:GB:9>6I: >CEJIH      >H :FJ6A ID 

.CA>@: <YCDG 6C9 ':6C>9>H  >C I=>H E6E:G I=: E6G6B:I:G    L=>8=
9:I:GB>C:H I=: :A6HI>8>IN D; HJ7HI>IJI>DC 7:IL::C >CI:GB:9>6I: <DD9H >H H>B>A6G ID I=:
K6AJ: G:EDGI:9 7N "68DE:II6  6C9 =:C 6C9 JC@:  -67A: 
 "C I=:
+ H:8IDG I=: :A6HI>8>IN L>I= G:HE:8I ID :M>HI>C< HID8@ D; >9:6H  >H HA><=IAN ADL:G
I=6C I=:>G K6AJ: >I >H H:I :FJ6A ID  ID 7:<>C L>I= L=:G:6H >C I=: =JB6C 86E>I6A
H:8IDG I=: :A6HI>8>IN L>I= G:HE:8I ID EJ7A>8	EG>K6I: 86E>I6A G6I>D  >H H:I :FJ6A ID
 >C I=: 7:C8=B6G@ 86H: 6 H:CH>I>K>IN 6C6ANH>H L>I= G:HE:8I ID 7DI= E6G6B:I:GH >H
G:EDGI:9 A6I:G DC

-=: I6M G6I: DC PC6A DJIEJI >H :FJ6A ID  L=>8= 8DGG:HEDC9H ID I=: 6K:G6<:
G6I>D D; I6M G:K:CJ:H ID  ) ;DG ADL	>C8DB: 8DJCIG>:H H:: 6A9688> :I 6A
 
-67A: 
 -D B6I8= I=: BD9:ASH 9:PC>I>DC I=>H K6AJ: >H 9>K>9:9 7N I=: 6K:G6<:
H=6G: D; A67DJG >C8DB: >C PC6A DJIEJI    HD I=: :X:8I>K: I6M G6I: DC L6<:H

>H    E:G8:CI
 -=: >C>I>6A H=6G: D; <DK:GCB:CI HE:C9>C< DC :9J86I>DC  >H
H:I 6I  E:G8:CI L=>8= >H 8DCH>HI:CI L>I= I=: K6AJ: JH:9 7N <YCDG 6C9 AE6HA6C


-=: K6AJ:H D; I=: G:B6>C>C< E6G6B:I:GH JH:9 >C I=>H E6E:G 6G: 8DCH>HI:CI L>I=
I=: K6AJ:H G:EDGI:9 7N <YCDG 6C9 ':6C>9>H 
 -=: 7:C8=B6G@ K6AJ:H ;DG I=:
E6G6B:I:GH 6G: HJBB6G>H:9 >C -67A: 
 .H>C< I=:H: K6AJ:H 6C9 HI6GI>C< K6AJ:H ;DG I=:
9NC6B>8 K6G>67A:H I=: I:8=C>86A @CDLA:9<:	EG>K6I: 86E>I6A G6I>D 0   6C9
=JB6C 86E>I6A	EG>K6I: 86E>I6A G6I>D 8    I=: 9NC6B>8 HNHI:B >H HDAK:9 CJ	
B:G>86AAN 6C9 I=: BD9:A EGDK:9 ID 7: HI67A:
  BJAI>EA>86I>K: 8DCHI6CI >H >CIGD9J8:9
>C I=: <GDLI= :FJ6I>DC 6C9 I=: HI:69N	HI6I: <GDLI= G6I: D; PC6A DJIEJI >H 86A>7G6I:9
6I  E:G8:CI E:G 6CCJB I=: 6K:G6<: <GDLI= G6I: D; ADL	>C8DB: 8DJCIG>:H DK:G I=:
E:G>D9 	 H:: 6A9688> :I 6A
 
 ><JG: 67 H=DLH I=6I I=: I:8=C>	
86A @CDLA:9<:	=JB6C 86E>I6A G6I>D 6C9 <GDLI= G6I: D; PC6A DJIEJI 7DI= D; L=>8=
=6K: 6 BDCDIDC>8 E6II:GC 8DCK:G<: ID 6 HI:69N	HI6I: K6AJ: >C I=: 7:C8=B6G@ 86H:
6C9 I=:G:;DG: 6AA :ME:G>B:CIH 6G: 8DC9J8I:9 ;GDB I=: E:G>D9 L=:G: I=: :8DCDBN >H
>C>I>6AAN >C 6 HI:69N	HI6I: :FJ>A>7G>JB

-67A:  6A>7G6I:9 )6G6B:I:G /6AJ:H :C8=B6G@ 6H:
!0!,%2%01
"C9>K>9J6AH         
>C6A <DD9            
"CI:GB:9>6I: <DD9H 	     
!JB6C 86E>I6A         
+ H:8IDG         
 DK:GCB:CI            
-G6CHEDGI6I>DC 8DHIH 
     
)'30% !" !".32 (%0% 
-D 8=6G68I:G>H: I=: G:HJAIH D; I=: EDA>8N :ME:G>B:CIH L: ;D8JH DC I=: ;DAADL>C<
K6G>67A:H EJ7A>8	EG>K6I: 86E>I6A G6I>D I:8=C>86A @CDLA:9<:	=JB6C 86E>I6A G6I>D 6C9
<GDLI= G6I: D; PC6A DJIEJI
 DCH>9:G PGHI I=: EJ7A>8 EDA>8N 6>B:9 6I EGDBDI>C< 68	
8:HH ID >C;G6HIGJ8IJG: 7N >CK:HI>C< >C GJG6A GD69H EDL:G <G>9H :I8
 -=>H >H 86EIJG:9
7N 8DCH>9:G>C< 6 7J9<:I	C:JIG6A >C8G:6H: >C I=: H=6G: D; EJ7A>8 :ME:C9>IJG: DC >C	
;G6HIGJ8IJG: >CK:HIB:CI   ;GDB 6C >C>I>6A K6AJ: D;  ID  JC9:G 6AI:GC6I>K:
6HHJBEI>DCH PGHI PC6C8:9 7N 6 8JI >C JCEGD9J8I>K: HE:C9>C< >C L=>8= 86H: I=:G:

6G: CD IG69:	DXH )  )   H:8DC9 PC6C8:9 7N 6 8JI >C DI=:G EGD9J8I>K:
8DBEDC:CIH D; EJ7A>8 HE:C9>C< C6B:AN :>I=:G :9J86I>DC )  )   DG +
68I>K>I>:H )  )   I=: 86H: L=:G: L: 8DCH>9:G IG69:	DXH I=6I EDA>8NB6@:GH
;68:
 0: PGHI 8G>I>86AAN 9>H8JHH I=: ADC<	GJC :X:8IH I=:C <D DC ID I=: IG6CH>I>DC6A
9NC6B>8H

 (% .-'03- 9%#21 .& 3"+)# .+)#7
-67A:  H=DLH I=: PC9>C<H D; I=:H: :ME:G>B:CIH ;DG I=: 7:C8=B6G@ 86H: 6H H=DLC >C
G:9 7DA9 >C I=: I67A: 6H L:AA 6H 6AI:GC6I>K: K6AJ:H D; HDB: @:N E6G6B:I:GH
 DCH>9:G
PGHI I=: 7:C8=B6G@ G:HJAIH >C I=: 86H: L=:G: 6C >C8G:6H: >C  >H PC6C8:9 7N 6 8JI >C
JCEGD9J8I>K: HE:C9>C<  
 0>I= I=: >C>I>6A K6AJ:H D;    6C9    >C I=:
ADC< GJC I=: G:HJAIH >C9>86I: I=6I I=: 9>G:8I :X:8I D; 6C >C8G:6H: >C >C;G6HIGJ8IJG:
>CK:HIB:CI >H D; 8DJGH: 6C >C8G:6H: >C I=: EJ7A>8	EG>K6I: 86E>I6A G6I>D  L=>8= >H
8DCHI6CI DK:G I>B: 6C9 G>H:H DK:G6AA ;GDB 6C >C>I>6A K6AJ: D;  ID  I=:G:7N
EGDBDI>C< <GDLI= I=GDJ<= >IH :X:8I DC I=: EGD9J8I>K>IN D; EG>K6I: >CEJIH >C I=: PC6A
<DD9 H:8IDG I=: HDAJI>DC D; I=: BD9:A <>K:H 6 HI:69N	HI6I: ADC<	GJC <GDLI= G6I:
D;  E:G8:CI I=6I >H 6C >C8G:6H: D;  E:G8:CI6<: ED>CIH >C 8DBE6G>HDC L>I= I=:
76H:A>C: K6AJ:
 -67A:  6AHD H=DLH =><=:G K6AJ:H D;    6C9    7DI= D;
L=>8= <:C:G6I: 6 EDH>I>K: <GDLI= G6I: D; PC6A DJIEJI >C I=: 86H: L=:G:    I=:
C:I >BE68I DC <GDLI= >H :FJ6A ID 67DJI  E:G8:CI6<: ED>CIH L=:G:6H >I >H >C I=:
DG9:G D;  E:G8:CI6<: ED>CIH L=:C   

!"+% 	 !".32 (%0% 
"C I=: H:8DC9 H8:C6G>D 6H H=DLC >C -67A:  6C >C8G:6H: >C I=: H=6G: D; HE:C9>C<
DC >C;G6HIGJ8IJG: >CK:HIB:CI   PC6C8:9 7N 6 8JI >C HE:C9>C< DC :9J86I>DC 
=6H 6 C:I C:<6I>K: :X:8I DC HI:69N	HI6I: <GDLI= <GDLI= ;6AAH 7N  E:G8:CI6<:
ED>CIH
 AI=DJ<= 6C >C8G:6H: >C I=: H=6G: D; HE:C9>C< DC EJ7A>8 >C;G6HIGJ8IJG: =6H
6 9>G:8I EDH>I>K: :X:8I DC =JB6C 86E>I6A 688JBJA6I>DC PC6C8>C< =><=:G HE:C9>C<
DC >C;G6HIGJ8IJG: >CK:HIB:CI I=GDJ<= 6 8JI >C I=: H=6G: D; HE:C9>C< DC :9J86I>DC
=6BE:GH <GDLI= 7:86JH: I=: ;6AA >C I=: A:K:A D; =JB6C 86E>I6A ADL:GH I=: EG>K6I:
86E>I6A HID8@

"C DG9:G ID >AAJHIG6I: I=: EDI:CI>6A IG69:	DXH I=6I B6N 6G>H: >C I=: G:6AAD86I>DC D;
HE:C9>C< 68GDHH EGD9J8I>K: DJIA6NH ILD @:N E6G6B:I:GH 6G: ;D8JH:9 DC I=: :A6HI>8>IN

D; =JB6C 86E>I6A L>I= G:HE:8I ID EJ7A>8	EG>K6I: 86E>I6A G6I>D  6C9 I=: :A6HI>8>IN
D; I=: QDL D; C:L >9:6H L>I= G:HE:8I ID EJ7A>8	EG>K6I: 86E>I6A G6I>D 
 0=:C I=:
:A6HI>8>IN D; =JB6C 86E>I6A L>I= G:HE:8I ID EJ7A>8	EG>K6I: 86E>I6A G6I>D  >H H:I
:FJ6A ID 6 G:A6I>K:AN =><=:G K6AJ:  6C >C8G:6H: >C I=: H=6G: D; EJ7A>8 HE:C9>C<
DC >C;G6HIGJ8IJG: >CK:HIB:CI  PC6C8:9 7N 6 8JI >C  =:AEH ID B>I><6I: I=: IG69:	
DX >C ;68I I=: <GDLI= G6I: D; PC6A DJIEJI IJGCH EDH>I>K: 7:86JH: >C;G6HIGJ8IJG: >H
BDG: EGD9J8I>K: I=6C HE:C9>C< DC :9J86I>DC <GDLI= >C8G:6H:H 7N  E:G8:CI6<:
ED>CIH
 -=: EDH>I>K: :X:8I DC HI:69N	HI6I: <GDLI= =><=:G HE:C9>C< DC >C;G6HIGJ8IJG:
<:C:G6I:H 9DB>C6I:H I=: G:9J8I>DC >C =JB6C 86E>I6A 688JBJA6I>DC 7:86JH: HE:C9>C<
BDG: DC >C;G6HIGJ8IJG: A:69H ID I=: EGD9J8I>DC D; EGD9J8I>K: >CEJIH 6C9 I=:G:;DG: I=:
DXH:II>C< 8JI >C I=: H=6G: D; HE:C9>C< DC :9J86I>DC >H 7:C:P8>6A >C I:GBH D; <GDLI=

+:<6G9>C< I=: :A6HI>8>IN D; I=: QDL D; C:L >9:6H L>I= G:HE:8I ID EJ7A>8	EG>K6I: 86E>I6A
G6I>D  6 =><=:G K6AJ:  >H 6AHD 9>HEA6N:9 >C -67A:  I=: <GDLI= G6I: D; PC6A
DJIEJI >H 6AHD EDH>I>K: 6C9 :FJ6A ID  E:G8:CI6<: ED>CIH N:I A:HH I=6C >C I=: 86H:
L=:G:  >H PC6C8:9 7N 6 8JI >C 

:H>9:H I=: I67A: H=DLH ILD 6AI:GC6I>K: K6AJ:H D;   6C9  L=>8= B:6HJG:H
I=: G:HEDCH: D; =JB6C 86E>I6A L>I= G:HE:8I ID I:8=C>86A @CDLA:9<:
 :E:C9>C< DC
I=: G:A6I>K: HIG:C<I= D; I=: E6G6B:I:G  PC6C8>C< =><=:G H=6G: D; HE:C9>C< DC
>C;G6HIGJ8IJG: I=GDJ<= 6 8JI >C :9J86I>DC A:69H ID 6 ;6AA >C I=: G6I: D; =JB6C 86E>I6A
688JBJA6I>DC I=:G:;DG: B>I><6I>C< I=: 7:C:PI 6HHD8>6I:9 L>I= I=: :MI:GC6A>IN D;
I:8=C>86A @CDLA:9<:
 !DL:K:G 6 =><=:G K6AJ: D;    B6N <:C:G6I: 6 EDH>I>K:
<GDLI= G6I: :K:C >; 6C >C8G:6H: >C HE:C9>C< DC >C;G6HIGJ8IJG: >H DXH:I 7N 6 G:9J8I>DC >C
:9J86I>DC <GDLI= >C8G:6H:H 7N  E:G8:CI6<: ED>CIH L=:G:6H L=:C  >H H:I :FJ6A
ID 6 G:A6I>K:AN ADL:G K6AJ:  I=: IG69:	DX HI>AA E:GH>HIH 6C9 >I 86CCDI <:C:G6I: 6
EDH>I>K: <GDLI= G6I:

><JG:  H=DLH I=: >BE68I D; 8=6C<:H >C I=: :A6HI>8>IN D; =JB6C 86E>I6A L>I= G:	
HE:8I ID I=: :MI:GC6A>IN D; I:8=C>86A @CDLA:9<:  6C9 I=: :A6HI>8>IN D; + 68I>K>I>:H
L>I= G:HE:8I ID I=: :M>HI>C< HID8@ D; >9:6H  :>I=:G >C9>K>9J6AAN DG >C 8DB7>C6I>DC
DC I=: HI:69N	HI6I: <GDLI= G6I: D; PC6A DJIEJI
 "C DI=:G LDG9H >C G:HEDCH: ID 6
E:GB6C:CI >C8G:6H: >C >C;G6HIGJ8IJG: >CK:HIB:CI PC6C8:9 7N 6 8JI >C :9J86I>DC I=:
P<JG: H=DLH 67HDAJI: 9:K>6I>DCH D; I=: HI:69N	HI6I: <GDLI= G6I: D; PC6A DJIEJI ;GDB
76H:A>C: ;DG 6AI:GC6I>K: K6AJ:H D;  6C9  L=>8= G6C<: ;GDB  ID 


)'30% 	 !".32 (%0% 
-67A:  6AHD H=DLH I=6I ;DG 6 8DB7>C6I>DC D; =><=:G K6AJ:H D;    6C9
   9:HE>I: I=: DXH:II>C< 8JI >C :9J86I>DC 6H 6 G:HJAI D; 8DBEA:B:CI6G>IN
:X:8I I=: <GDLI= G6I: D; PC6A DJIEJI >C I=: ADC< GJC B6N 68IJ6AAN IJGC EDH>I>K: 6C9
>H :FJ6A ID  E:G8:CI6<: ED>CIH
 (G 6AI:GC6I>K:AN 6 =><=:G K6AJ: D;   
ID<:I=:G L>I= 6 G:6HDC67AN ADL:G K6AJ: D;    B6N 6AHD 68=>:K: I=: H6B:
G:HJAI
 "C ;68I I=: :MI:GC6A>IN D; I:8=C>86A @CDLA:9<: 6HHD8>6I:9 L>I= =JB6C 86E>I6A
688JBJA6I>DC 6C9 >IH HE>AADK:G :X:8IH DC + H:8IDG B6N B>I><6I: DG :K:C :A>B>C6I:
I=: >C>I>6A 69K:GH: :X:8IH DC I=: <GDLI= G6I: D; PC6A DJIEJI >C I=: ADC< GJC 9:HE>I:
6C DXH:II>C< 8JI >C :9J86I>DC

"C I=: A6HI 86H: H8:C6G>D L=:G: 6 7J9<:I	C:JIG6A >C8G:6H: >C I=: H=6G: D; EJ7A>8
:ME:C9>IJG: DC >C;G6HIGJ8IJG: >CK:HIB:CI   >H PC6C8:9 7N 6 8JI >C 6CDI=:G EGD	
9J8I>K: H=6G: D; EJ7A>8 HE:C9>C<  I=: <GDLI= G6I: D; PC6A DJIEJI ;6AAH 7N 
E:G8:CI6<: ED>CIH L=:C 8DBE6G:9 ID I=: 76H:A>C: K6AJ:
 :HE>I: I=: ;68I I=6I 7:II:G
688:HH ID >C;G6HIGJ8IJG: =6H 6 9>G:8I EDH>I>K: :X:8I DC I=: 67>A>IN ID >CCDK6I: =><=:G
H=6G: D; HE:C9>C< DC >C;G6HIGJ8IJG: 6I I=: :ME:CH: D; + 9>H8DJG6<:H <GDLI= CDI
DCAN 9>G:8IAN I=GDJ<= >IH :X:8I DC + 68I>K>I>:H 7JI 6AHD >C9>G:8IAN I=GDJ<= ADL:G
<DK:GCB:CI G:K:CJ:H L=>8= B6N 6AHD 96BE:C =JB6C 86E>I6A 688JBJA6I>DC
 "C IJGC
I=: ADL:G A:K:A D; =JB6C 86E>I6A ;JGI=:G 9>H8DJG6<:H + 68I>K>I>:H I=GDJ<= I=: :M	
I:GC6A>IN D; I:8=C>86A @CDLA:9<: I=:G:7N >BE:9>C< <GDLI= 7:86JH: HE:C9>C< A:HH DC
+ =6BE:GH I=: EGD9J8I>DC D; C:L 9:H><CH
 C >C8G:6H: :>I=:G >C  DG >C  =6H
6 EDH>I>K: >BE68I DC <GDLI= <GDLI= >C8G:6H:H 7N  E:G8:CI6<: ED>CIH E:G 6CCJB
>C I=: 86H: L=:G:    L=:G:6H >I >C8G:6H:H 7N  E:G8:CI6<: ED>CIH L=:C
  
 :HE>I: 6C DXH:II>C< 8JI >C + 68I>K>I>:H HE:C9>C< BDG: DC >C;G6HIGJ8	
IJG: A:69H ID I=: EGD9J8I>DC D; EGD9J8I>K: >CEJIH 6C9 9DB>C6I:H I=: G:9J8I>DC >C
I=: EGD9J8I>DC D; C:L 9:H><CH I=:G:;DG: I=: C:I >BE68I DC I=: <GDLI= G6I: D; PC6A
DJIEJI IJGCH DJI ID 7: 6 EDH>I>K: K6AJ:

	 0!-1)2).-!+ 7-!,)#1 !-$ 3"+)# .+)#7
-JGC>C< CDL ID I=: :ME:G>B:CI6A :K>9:C8: DC I=: IG6CH>I>DC6A 9NC6B>8H D; I=: BD9:A
<>K:C I=6I EJ7A>8	EG>K6I: 86E>I6A G6I>D >H 8DCHI6CI DK:G I>B: ><JG:H  67 H=DL
I=: I>B: E6I= D; I:8=C>86A @CDLA:9<:	=JB6C 86E>I6A G6I>D 6C9 <GDLI= G6I: D; PC6A

DJIEJI >C I=: 7:C8=B6G@ 86H: L=:G: 6C >C8G:6H: >C I=: H=6G: D; HE:C9>C< DC >CK:HI	
B:CI >C;G6HIGJ8IJG: >H DXH:I 7N 6 8JI JCEGD9J8I>K: HE:C9>C< :9J86I>DC 6C9 +
68I>K>I>:H G:HE:8I>K:AN
 DG >CHI6C8: ><JG:  67 H=DLH I=6I >C I=: 86H: L=:G: 
>H PC6C8:9 7N 6 8JI >C  DC >BE68I 6 8JI >C HE:C9>C< DC :9J86I>DC A:69H ID I=:
ADL:G A:K:A D; =JB6C 86E>I6A L=>8= =6BE:GH + 68I>K>I>:H I=GDJ<= I=: :MI:GC6A>IN
D; I:8=C>86A @CDLA:9<:
 !DL:K:G 6I I=: H6B: I>B: =><=:G <DK:GCB:CI HE:C9>C< DC
EJ7A>8 >C;G6HIGJ8IJG: =6H 6 9>G:8I EDH>I>K: >BE68I DC =JB6C 86E>I6A 688JBJA6I>DC
I=:G:7N EGDBDI>C< + 68I>K>I>:H
 H 6 G:HJAI I=: G6I>D D; I:8=C>86A @CDLA:9<: ID
=JB6C 86E>I6A >C8G:6H:H
 ':K:GI=:A:HH I=: IG69:	DX E:GH>HIH 6C9 I=: C:I >BE68I DC
I=: <GDLI= G6I: D; PC6A DJIEJI >H C:<6I>K:
 (K:G I>B: 6 EDH>I>K: :MI:GC6A>IN 6HHD8>	
6I:9 L>I= =JB6C 86E>I6A 688JBJA6I>DC EGDBDI:H + 68I>K>I>:H BDG:
 DCH:FJ:CIAN
I=: G6I>D D; I:8=C>86A @CDLA:9<: ID =JB6C 86E>I6A >C8G:6H:H 7N BDG:
 !DL:K:G 9J: ID
6C DXH:II>C< 8JI >C :9J86I>DC I=: IG69:	DX HI>AA E:GH>HIH 6C9 I=:G:;DG: I=: C:I >BE68I
DC <GDLI= G:B6>CH C:<6I>K: N:I I=: >C>I>6A 69K:GH: :X:8I >H 8DCH>9:G67AN B>I><6I:9

)'30%1 
 !" !".32 (%0% 
88DG9>C< ID ><JG:  67 DC >BE68I 6C DXH:II>C< 8JI >C 6CDI=:G EGD9J8I>K:
8DBEDC:CI D; EJ7A>8 HE:C9>C<  9>H8DJG6<:H + 68I>K>I>:H I=:G:;DG: I=: HID8@
D; I:8=C>86A @CDLA:9<: ;6AAH
 I I=: H6B: I>B: I=: ADL:G A:K:A D; EGD9J8I>DC D; C:L
9:H><CH G:HJAIH >C ADL:G <DK:GCB:CI G:K:CJ:H L=>8= 6AHD A:69H =JB6C 86E>I6A G6I>D
ID ;6AA
 H 6 G:HJAI I=: G6I>D D; I:8=C>86A @CDLA:9<: ID =JB6C 86E>I6A ;6AAH
 !DL	
:K:G 9:HE>I: I=: 69K:GH: :X:8I D; <DK:GCB:CI HE:C9>C< DC :9J86I>DC =><=:G H=6G:
D; HE:C9>C< DC >C;G6HIGJ8IJG: >CK:HIB:CI I=GDJ<= >IH :X:8IH DC I=: EGD9J8I>K>IN D;
EG>K6I: >CEJIH >C I=: PC6A <DD9 H:8IDG EGDBDI:H <GDLI=
 (K:G I>B: I=: I:8=C>	
86A @CDLA:9<:	=JB6C 86E>I6A G6I>D ;6AAH 7N BDG: 6C9 I=: >C>I>6A >C8G:6H: >C <GDLI=
>H G:K:GH:9
 :HE>I: =><=:G HE:C9>C< DC >C;G6HIGJ8IJG: I=>H DXH:II>C< 8JI >C +
68I>K>I>:H 96BE:CH <GDLI= CDI DCAN I=GDJ<= >IH :X:8IH DC + 68I>K>I>:H 7JI 6AHD
I=GDJ<= ADL:G <DK:GCB:CI G:K:CJ:H L=>8= 69K:GH:AN 6X:8IH =JB6C 86E>I6A 688JBJ	
A6I>DC
 "C IJGC I=: ADL:G A:K:A D; =JB6C 86E>I6A ;JGI=:G 9>H8DJG6<:H + 68I>K>I>:H
I=GDJ<= I=: :MI:GC6A>IN D; I:8=C>86A @CDLA:9<: I=:G:7N >BE:9>C< <GDLI=



 3,,!07
-D HJB JE I=: BD9:A 9:BDCHIG6I:H I=: GDA: EJ7A>8 >C;G6HIGJ8IJG: =JB6C 86E>I6A
6C9 >CCDK6I>DC EA6N >C :C8DJG6<>C< :8DCDB>8 <GDLI=
 &DG:DK:G >I IG>:H ID H=DL I=:
7:C:P8>6A :X:8IH EJ7A>8 >CK:HIB:CIH 86C =6K: >C 6J<B:CI>C< I=: 67DK: 9:I:GB>C6CIH
D; <GDLI=
 DG >CHI6C8: I=: HDAJI>DC D; I=: BD9:A 8A:6GAN >C9>86I:H I=6I EJ7A>8
>C;G6HIGJ8IJG: >CK:HIB:CIH 86C EGDBDI: :8DCDB>8 <GDLI= >C I=: ADC< GJC K>6 >C8G:6H:H
>C EGD9J8I>K>IN
 !DL:K:G 7:86JH: BDHI <DK:GCB:CIH :HE:8>6AAN I=DH: >C ADL	>C8DB:
8DJCIG>:H ;68: 7J9<:I 8DCHIG6>CIH I=6I B6N 7: 7>C9>C< EDI:CI>6A IG69:	DXH 6G>H:
>C I=: 6AAD86I>DC D; EJ7A>8 :ME:C9>IJG:
 "C E6GI>8JA6G >C8G:6H:H >C EJ7A>8 86E>I6A
PC6C8:9 7N 6 G:9J8I>DC >C :9J86I>DC HE:C9>C< DG + HE:C9>C< =6BE:GH :8DCDB>8
<GDLI= =DL:K:G =><=:G H=6G: D; HE:C9>C< DC EJ7A>8 >C;G6HIGJ8IJG: 6I I=: :ME:CH: D;
HE:C9>C< DC + >H A:HH A>@:AN ID HJ88::9 >C EGDBDI>C< <GDLI= >C I=: ADC< GJC

!6K>C< :HI67A>H=:9 I=: 7:C:P8>6A :X:8IH D; 6BDC< DI=:GH >CCDK6I>DC 6C9 =JB6C
86E>I6A DC <GDLI= >C L=6I ;DAADLH L: :BE>G>86AAN :M6B>C: I=: G:A6I>DCH=>E 7:IL::C
I=:H: >BEDGI6CI K6G>67A:H

 2.#* .& -.5+%$'% !-$ 3,!- !/)2!+ ,
/)0)#!+ 4)$%-#%
(JG >CI:G:HI 8:CIG:H EG>B6G>AN DC I=: :BE>G>86A :HI>B6I>DC D; :FJ6I>DC 
 -D I=>H
:C9 L: JH: 6 76A6C8:9 E6C:A D;  =><= >C8DB: :8DCDB>:H DK:G I=: E:G>D9  V

 -=: H6BEA: H:A:8I>DC >H 76H:9 DC I=: 6K6>A67>A>IN D; 8DCH>HI:CI 96I6
 H L: 6G:
>CI:G:HI:9 >C I=: ADC<	GJC G:A6I>DCH=>E 7:IL::C I=: HID8@ D; @CDLA:9<: 6C9 =JB6C
86E>I6A L: :HI>B6I: I=: ;DAADL>C< E6GH>BDC>DJH HE:8>P86I>DC
    "   
L=:G:  >H =JB6C 86E>I6A ;DG 8DJCIG>:H -    6C9 I>B: E:G>D9H 4   # 
 >H 6 8DJCIGN HE:8>P8 PM:9 :X:8I 6C9  >H I=: :GGDG I:GB
 (JG 9:E:C9:CI K6G>67A:
>H 6 G:A6I>K:AN C:L B:6HJG: D; =JB6C 86E>I6A 76H:9 DC I=: 6K:G6<: N:6GH D; H8=DDA>C<
6H L:AA 6H 6C 6HHJB:9 &>C8:G>6C G6I: D; G:IJGC ID :9J86I>DC HDJG8:9 ;GDB K:GH>DC 

D; I=: ):CC 0DGA9 -67A:H
 " >H 6 B:6HJG: D; I=: EGD9J8I>DC D; >CCDK6I>K: >9:6H

0: ;DAADL I=: :M>HI>C< A>I:G6IJG: 6C9 JH: E6I:CI 8DJCI 6H 6 EGDMN ;DG I=: HID8@ D;

@CDLA:9<: H:: ;DG :M6BEA: DII6OO> 6C9 ):G>  &69H:C  =:AA6G6? :I 6A

 C< 
 0: 6EEAN E:GE:IJ6A >CK:CIDGN B:I=D9 L>I= 6 9:EG:8>6I>DC G6I: D;
 6H >C C< 
 -=: >C>I>6A A:K:A D; E6I:CI HID8@H 6G: :HI>B6I:9 6H "

+
L=:G: "
 9:CDI:H I=: @CDLA:9<: HID8@ >C I=: PGHI 6K6>A67A: N:6G + >H I=: 6K:G6<:
6CCJ6A <:DB:IG>8 <GDLI= G6I: DK:G I=: H6BEA: E:G>D9 6C9  >H I=: 9:EG:8>6I>DC G6I:

-=: E6I:CI 96I6 8DB:H ;GDB I=: 0DGA9 "CI:AA:8IJ6A )GDE:GIN (G<6C>H6I>DC 0DGA9
:K:ADEB:CI "C9>86IDGH 6C9 I=: (
 ,JBB6GN HI6I>HI>8H 6H L:AA 6H I=: A>HI D;
8DJCIG>:H >C I=: H6BEA: 86C 7: ;DJC9 >C EE:C9>M 

-D :HI>B6I:  L: G:AN DC G:8:CIAN 9:K:ADE:9 E6C:A 8D>CI:<G6I>DC B:I=D9H I=6I
6G: GD7JHI ID :C9D<:C:>IN >HHJ:H DB>II:9 K6G>67A: 7>6H 6C9 B:6HJG:B:CI >HHJ:H 6A	
I6<> 6C9 $6D  )=>AA>EH 6C9 &DDC 
 !DL:K:G ;DG HE:8>P86I>DC  ID 7:
K6A>9 L: C::9 ID :HI67A>H= I=6I 7DI= K6G>67A:H 6G: CDCHI6I>DC6GN DG BDG: EG:8>H:AN
>CI:<G6I:9 D; I=: H6B: DG9:G
 "C I=6I 86H: I=:N LDJA9 8DCHI>IJI: 6 8D>CI:<G6I>C< K:8	
IDG 6H I=:N LDJA9 =6K: 6 HI6I>DC6GN :GGDG I:GB 6CN G:A:K6CI DB>II:9 K6G>67A: LDJA9
7: 86EIJG:9 7N I=: :GGGDG I:GB A:69>C< ID 6 ;6>AJG: ID G:?:8I I=: CJAA =NEDI=:H>H D; CD
8D>CI:<G6I>DC HI:G>DJ 6C9 !6AA 
 )GDK>9:9 I=:G: >H 6 8D>CI:<G6I>DC 7:IL::C
I=: HID8@ D; @CDLA:9<: 6C9 =JB6C 86E>I6A I=:G:;DG: HJ8= ADC<	GJC G:A6I>DCH=>E
H=DJA9 G:B6>C :K:C >; :FJ6I>DC  >H 6J<B:CI:9 L>I= 699>I>DC6A K6G>67A:H ;DG 6
9>H8JHH>DC DC I=>H H:: ;DG :M6BEA: !:GO:G 

 -2%'0!2).- !-$ .)-2%'0!2).- -!+71%1
-=: >CI:<G6I>DC 6C6ANH>H 7:<>CH L>I= 6C >CK:HI><6I>DC D; I=: EGDE:GI>:H D; I=: K6G>	
67A:H
 DG I=>H EJGEDH: L: :BEADN I=G:: 9>X:G:CI INE:H D; E6C:A JC>I GDDI I:HIH
C6B:AN I=: >H=:G	INE:  I:HI 9:K:ADE:9 7N &6996A6 6C9 0J  &0 I=:
"B ):H6G6C 6C9 ,=>C  "), I:HI 6C9 I=: 8GDHH	H:8I>DC6AAN 6J<B:CI:9 
I:HI HI6I>HI>8 9:K:ADE:9 7N ):H6G6C  "),
 0=>A: 6AA I=G:: I:HIH 6HHJB: >C	
9>K>9J6A JC>I GDDI EGD8:HH:H I=: "), I:HI 6AADLH ;DG H:G>6A 8DGG:A6I>DC >C I=: :GGDG
I:GB L=>A: I=: "), 6AADLH ;DG 8GDHH	H:8I>DC6A 9:E:C9:C8: 6H L:AA
 AA I=: I:HIH 6H	
HJB: I=: CDC	HI6I>DC6G>IN D; I=: H:G>:H JC9:G I=: CJAA =NEDI=:H>H
 -=: G:HJAIH L=>8=
6G: H=DLC >C E6C:A  D; -67A:  HJ<<:HI I=6I L: 86CCDI G:?:8I I=: CJAA =NEDI=:H>H
D; 6 JC>I GDDI >C A:K:AH >BEAN>C< I=6I I=: H:G>:H 6G: CDC	HI6I>DC6GN
 !DL:K:G I=:
H:G>:H 6II6>C HI6I>DC6G>IN >C PGHI	9>X:G:C8:H >C9>86I>C< I=6I I=:N 6G: >CI:<G6I:9 D;

DG9:G DC:  
 "I H=DJA9 7: CDI:9 I=6I I=: =JB6C 86E>I6A K6G>67A: 9D:H CDI 68=>:K:
HI6I>DC6G>IN DC8: L: 8DCIGDA ;DG 8GDHH	H:8I>DC6A 9:E:C9:C8: "), I:HI 6BDC< I=:
8DJCIG>:H HI:BB>C< ;GDB ;DG :M6BEA: 8DBBDC H=D8@H
 0>I= I=>H >C B>C9 L: <D
6=:69 L>I= DJG E6C:A 8D>CI:<G6I>DC 6C6ANH:H

!"+% 
 !".32 (%0% 
-D 8DCPGB L=:I=:G I=: ADC<	GJC G:A6I>DCH=>E 86EIJG:9 >C :FJ6I>DC  :M>HIH
L: 6EEAN ILD E6C:A 8D>CI:<G6I>DC I:HIH
 -=: PGHI >H I=: ):9GDC>  I:HI L=>8=
6AADLH ;DG =:I:GD<:C:>IN >C I=: ADC<	GJC 8D>CI:<G6I>C< K:8IDGH L=>A: 86EIJG>C< 7DI=
I=: L>I=>C	 6C9 7:IL::C	9>B:CH>DCH D; I=: E6C:A K>6 H:K:C 9>X:G:CI I:HI HI6I>HI>8H

-=: H:8DC9 >H I=: I:HI EGDEDH:9 7N 0:HI:GAJC9  L=>8= 86C 688DJCI ;DG 6CN
EDI:CI>6A 8GDHH	H:8I>DC6A 9:E:C9:C8:
 -=: G:HJAIH L=>8= 6G: HJBB6G>H:9 >C E6C:A 
D; -67A:  H=DL I=6I I=: CJAA =NEDI=:H>H D; CD 8D>CI:<G6I>DC >H HIGDC<AN G:?:8I:9

-=JH I=: :K>9:C8: ED>CIH ID 6 ADC<	GJC G:A6I>DCH=>E 7:IL::C I=: HID8@ D; @CDLA:9<:
6C9 =JB6C 86E>I6A

	 .-'03- 12),!2%1
 >K:C I=6I L: ;DJC9 6 8D>CI:<G6I>DC 7:IL::C I=: HID8@ D; @CDLA:9<: 6C9 =JB6C
86E>I6A L: CDL 6II:BEI ID H=:9 A><=I DC I=: C6IJG: D; I=: G:A6I>DCH=>E 86EIJG:9 >C
:FJ6I>DC 
 DG I=>H EJGEDH: L: :BEADN I=: L>I=>C	9>B:CH>DC 9NC6B>8 (%, 0	
(%, :HI>B6IDG EGDEDH:9 7N $6D 6C9 =>6C< 
 K:C I=DJ<= I=>H :HI>B6IDG
DK:G8DB:H >HHJ:H HJ8= 6H H:G>6A 8DGG:A6I>DC 6C9 :C9D<:C:>IN 8DC8:GCH >I EDDAH I=:
HADE: 8D:W8>:CIH 68GDHH 8DJCIG>:H
 -=>H =DBD<:C:>IN 6HHJBEI>DC >; CDI ?JHI>P:9
86C A:69 ID 6 H:G>DJH 7>6H HI:G>DJ 6C9 !6AA 
 !:C8: L: 6AHD 6EEAN I=: B:6C	
<GDJE (%, & 	(%, :HI>B6IDG 9:K:ADE:9 7N ):9GDC>  L=>8= 6AADLH ;DG
=:I:GD<:C:DJH HADE:H L=>AHI =6K>C< 7:II:G HB6AA H6BEA: EGDE:GI>:H
 >C6AAN L: JH:
I=: ILD	HI:E :HI>B6IDG D; G:>IJC<  L=>8= >H 76H:9 DC 6 /+ H:I	JE 6C9 I=JH
6AADLH ;DG 9NC6B>8 :X:8IH

!"+%  !".32 (%0% 
-=: G:HJAIH DC I=: ADC<	GJC :X:8IH D; I=: HID8@ D; @CDLA:9<: DC =JB6C 86E>I6A 6G:
G:EDGI:9 >C -67A: 
 8GDHH 6AA I=: :HI>B6IDGH L: 8DCH>HI:CIAN PC9 I=6I I=: HID8@

D; @CDLA:9<: =6H 6 EDH>I>K: >BE68I DC I=: 688JBJA6I>DC D; =JB6C 86E>I6A
 -=>H
:X:8I >H HI6I>HI>86AAN H><C>P86CI 6I I=:  A:K:A 6C9 I=: ADC<	GJC :A6HI>8>I>:H G6C<:
7:IL::C 
 6C9 

 !:C8: I=:H: G:HJAIH 6G: 8DCH>HI:CI L>I= I=: EG:9>8I>DCH
D; DJG I=:DG:I>86A EGDEDH>I>DC I=6I I=: HE>AADK:G :X:8IH D; I=: HID8@ D; >9:6H 86C
=6K: 7:C:P8>6A >CQJ:C8:H DC =JB6C 86E>I6A 688JBJA6I>DC
 H L: 6G<J:9 EG:K>DJHAN
I=>H 8DJA9 HJ<<:HI I=6I C:L I:8=CDAD<>86A >CK:CI>DCH 8G:6I: C:L >C8:CI>K: HIGJ8IJG:H
:CI>8>C< :8DCDB>8 6<:CIH ID >BEGDK: I=:>G H@>AAH 6C9 :ME:GI>H:
 AI:GC6I>K:AN I=:
8G:6I>DC 6C9 9>XJH>DC D; C:L >9:6H 86C EGDBDI: A:6GC>C< I=GDJ<= @CDLA:9<: HE>AADK:GH
6C9 9NC6B>8 >C;DGB6I>DC :MI:GC6A>I>:H


 7-!,)# !-%+ !31!+)27
!6K>C< :HI67A>H=:9 I=6I I=: HID8@ D; @CDLA:9<: =6H 6 EDH>I>K: 6C9 H><C>P86CI ADC<	
GJC :X:8I DC =JB6C 86E>I6A DJG >CI:G:HI A>:H >C :M6B>C>C< L=:I=:G I=:G: >H >C9::9
6 ILD	L6N >CI:G68I>DC 7:IL::C >CCDK6I>DC 6C9 =JB6C 86E>I6A V I=: HD	86AA:9 R!
$ !"''#" ""#)'#"S
 ,DB: D; I=: A>I:G6IJG: G:K>:L:9 >C ,:8I>DC  6H L:AA 6H
DJG I=:DG:I>86A BD9:A H:: :FJ6I>DCH 45 6C9 45 EDHIJA6I: I=: :M>HI:C8: D; HJ8= 6
ILD	L6N G:A6I>DCH=>E

-D :M6B>C: I=>H L: H:I JE 6 9NC6B>8 E6C:A :GGDG 8DGG:8I>DC BD9:A C<A: 6C9
 G6C<:G  ):H6G6C :I 6A
  A> 6C9 AE6HA6C  D; I=: INE:
 





"
5 
" 


"



5 
L=:G:  >H I=: PGHI	9>X:G:C8: DE:G6IDG 1 >H I=: DEI>B6A A6< A:C<I= 9:I:GB>C:9 7N
,8=L6GO >C;DGB6I>DC 8G>I:G>DC
 -=: CJAA =NEDI=:H>H D; CD H=DGI	GJC 86JH6A>IN 86C 7:
:M6B>C:9 G:HE:8I>K:AN 76H:9 DC !
   6C9 !
   ;DG 6AA -/
 !DL:K:G
ADC<	GJC 86JH6A>IN 86C 7: I:HI:9 7N I=: HI6I>HI>86A H><C>P86C8: D; G:HE:8I>K:AN 

6C9 
 I=: :GGDG 8DGG:8I>DC I:GBH JH>C< HI6C96G9 I	HI6I>HI>8H

!"+%  !".32 (%0% 
-=: G:HJAIH 6G: G:EDGI:9 >C -67A: 
 H 86C 7: H::C L: ;6>A ID PC9 6CN HI6I>HI>86AAN
H><C>P86CI G:A6I>DCH=>E 7:IL::C =JB6C 86E>I6A 6C9 I=: HID8@ D; @CDLA:9<: >C I=:

H=DGI GJC
 !DL:K:G I=:G: >H 6 H><C>P86CI ILD	L6N 86JH6A A>C@ 7:IL::C I=: ILD >C I=:
ADC< GJC
 -=>H >H 8DCH>HI:CI L>I= I=: HD	86AA:9 R!$ !"''#" ""#)'#"S 6C9 I=:
EG:9>8I>DCH D; I=: =JB6C 86E>I6A 6C9 + H:8IDG :FJ6I>DCH D; I=: I=:DG:I>86A BD9:A

 ."312-%11
-=: E6GH>BDC>DJH HE:8>P86I>DC L: 69DEI:9 >C DJG :BE>G>86A :HI>B6I>DCH HD ;6G >H
L=DAAN >C;DGB:9 7N I=: HJE:G 8DCH>HI:CI EGDE:GI>:H D; I=: E6C:A 8D>CI:<G6I>DC B:I=D9H
L: :BEADN
  >K:C I=6I I=:H: 6G: JC9:G 8D>CI:<G6I>DC GD7JHI ID DB>II:9 K6G>67A:
7>6H G:9J8:9	;DGB BD9:AH HJ8= 6H :FJ6I>DC  6G: K6A>9
 "C 699>I>DC H>C8: I=:
I=:DG:I>86A (% BD9:A L: JH: =6H 6 ADC<	I:GB I>B: =DG>ODC I=: :BE>G>86A B:I=D9H
L: =6K: :BEADN:9 HD ;6G 6G: 6EEGDEG>6I:

"C I=>H H:8I>DC =DL:K:G L: 6II:BEI ID ;JAAN :HI>B6I: DJG =JB6C 86E>I6A H:8IDG
:FJ6I>DC F
 
 "C E6GI>8JA6G L: G:	:M6B>C: =DL I=: HID8@ D; @CDLA:9<: >CQJ:C8:H
=JB6C 86E>I6A V 8DCIGDAA>C< ;DG E:G 86E>I6 :9J86I>DC :ME:C9>IJG: EJ7A>8 >C;G6HIGJ8	
IJG: EGDM>:9 7N E:G 86E>I6 IG6CHEDGI 6C9 8DBBJC>86I>DC :ME:C9>IJG: 6C9 I=:
6K:G6<: =JB6C 86E>I6A D; I=: EG:K>DJH <:C:G6I>DC EGDM>:9 7N I=: 6K:G6<: =JB6C
86E>I6A K6AJ:H D; I=: PGHI  N:6GH D; I=: H6BEA: E:G>D9
 (JG 96I6H:I >H HA><=IAN G:	
9J8:9 6H I=: EJ7A>8 HE:C9>C< 96I6 >H DCAN 6K6>A67A: JCI>A 
 -=: HDJG8: D; I=>H 96I6
>H I=: ,I6I>HI>8H D; )J7A>8 ME:C9>IJG: ;DG 8DCDB>8 :K:ADEB:CI ,) L=>8=
=6H 7::C 8DBE>A:9 7N ")+" 
 AA I=: :MEA6C6IDGN K6G>67A:H 6G: :MEG:HH:9 >C
C6IJG6A AD<6G>I=B

!"+%  !".32 (%0% 
0: PGHI :HI>B6I: I=: :BE>G>86A 8DJCI:GE6GI D; :FJ6I>DC  JH>C< I=: EDDA:9
DG9>C6GN A:6HI HFJ6G:H )(%, :HI>B6IDG
 H H=DLC >C 8DAJBC 45 D; -67A:  6AA I=:
K6G>67A:H 86GGN I=: :ME:8I:9 EDH>I>K: H><C 6C9 6G: 6AA H><C>P86CI 6I 8DCK:CI>DC6A A:K:AH

 !DL:K:G H>C8: I=: )(%, :HI>B6IDG >H 7>6H:9 >C I=: EG:H:C8: D; JCD7H:GK:9
8DJCIGN	HE:8>P8 :X:8IH L: G:EDGI >C 8DAJBC 45 :HI>B6I:H 76H:9 DC I=: G6C9DB :X:8IH
:HI>B6IDG
 (C I=: L=DA: I=: G:HJAIH G:B6>C A6G<:AN H>B>A6G

 >K:C I=6I B68GD:8DCDB>8 96I6 H:G>:H I:C9 ID 7: EA6<J:9 7N E6C:A =:I:GDH8:96H	
I>8>IN 6C9 H:G>6A 8DGG:A6I>DC L: I:HI ;DG <GDJE L>H: =:I:GDH8:96HI>8>IN 6C9 H:G>6A 8DG	
G:A6I>DC JH>C< I=: BD9>P:9 06A9 I:HI  G::C:  6C9 I=: 0DDA9G>9<:  I:HI

G:HE:8I>K:AN
 0=>A: I=: + :HI>B6IDG 86C =6C9A: I=: PGHI C:>I=:G >I CDG I=: )(%,
86C =6C9A: H:G>6A 8DGG:A6I>DC
 -=>H 86C A:69 ID 8DCH>HI:CI 7JI >C:W8>:CI :HI>B6I:H
6AI6<> 
 -=: 0DDA9G>9<: I:HI HJ<<:HIH I=6I I=: L>I=>C 8DJCIGN G:H>9J6AH 6G:
H:G>6AAN 8DGG:A6I:9 L=>A: I=: 06A9 I:HI 8DCPGBH =:I:GDH8:96HI>8>IN
 !:C8: ID DK:G	
8DB: I=:H: EDI:CI>6A 7>6H:H L: JH: :6H>7A:  %,  %, L=:G: L: 6AADL ;DG I=:
EG:H:C8: D; 6JID8DGG:A6I>DC L>I=>C E6C:AH 6C9 =:I:GDH8:96HI>8>IN 6C9 8GDHH	H:8I>DC6A
8DGG:A6I>DC 68GDHH E6C:AH
 H 86C 7: H::C >C 8DAJBC 45 I=: G:HJAIH G:B6>C 8DCH>HI:CI
L>I= I=: EG:9>8I>DCH D; I=: I=:DG:I>86A BD9:A

>C6AAN CDC: D; I=:H: :HI>B6IDGH 86C =6C9A: :C9D<:C:>IN L=>8= B6N 6G>H: ;GDB
DB>II:9 K6G>67A:H H>BJAI6C:>IN DG G:K:GH: 86JH6A>IN
 !:C8: I=: G:HJAIH DC I=: PC6A
8DAJBC 6G: 76H:9 DC I=: ILD	HI:E HNHI:B  && :HI>B6IDG 9:K:ADE:9 7N G:AA6CD
6C9 DK:G  6C9 AJC9:AA 6C9 DC9 
 -=>H :HI>B6IDG 6EEA>:H 6 HNHI:B
D; :FJ6I>DCH DC: >C A:K:AH 6C9 DC: >C 9>X:G:C8:H 6C9 JH:H A6<<:9 PGHI 9>X:G:C8:H D;
I=: G:<G:HHDGH 6H >CHIGJB:CIH >C I=: PGHI 86H: 6C9 A6<<:9 A:K:AH D; I=: 9:E:C9:CI 6C9
:MEA6C6IDGN K6G>67A:H 6H >CHIGJB:CIH >C I=: A6II:G 86H:
 0: I:HI I=: K6A>9>IN D; I=:
>CHIGJB:CIH JH>C< I=: !6CH:C  I:HI
 DAADL>C< +DD9B6C  L: 8DAA6EH: I=:
>CHIGJB:CI 8DJCI >C DG9:G CDI ID DK:GPI I=: :C9D<:CDJH K6G>67A:H
 '::9A:HH ID H6N
DJG G:HJAIH G:B6>C JC8=6C<:9

 .-#+3$)-' %,!0*1
-=>H E6E:G =6H 6II:BEI:9 ID 688DJCI ;DG I=: HE>AADK:G :X:8I D; I=: :M>HI>C< HID8@
D; >9:6H DC A:6GC>C< 7N :MI:C9>C< I=: BD9:A 9:K:ADE:9 7N <YCDG 6C9 ':6C>9>H

 -=: HE>AADK:G :X:8I EGDBDI:H I=: >CCDK6I>DC 86E68>IN D; 8DJCIG>:H >C 69DEI	
>C< >BEDGI:9 I:8=CDAD<>:H 6C9 9:K:ADE>C< C:L I:8=CDAD<>:H
 I I=: H6B: I>B: I=:
EGD9J8I>DC D; C:L 9:H><CH 9:E:C9H EDH>I>K:AN DC I=: 6K:G6<: =JB6C 86E>I6A D; >C9>	
K>9J6AH
 -=JH I=:G: >H 6 ILD	L6N >CI:G68I>DC 7:IL::C =JB6C 86E>I6A 6C9 >CCDK6I>DC
DG I=: HD	86AA:9 .!$ !"''#" ""#)'#"/

.H>C< K6G>DJH :BE>G>86A B:I=D9H L: 8DCPGB I=: 67DK: I=:DG:I>86A >9:6H
 "C
E6GI>8JA6G L: H=DL I=6I I=: HID8@ D; I:8=C>86A @CDLA:9<: =6H 6 H><C>P86CI ADC<	
GJC :X:8I DC I=: 688JBJA6I>DC D; =JB6C 86E>I6A 6C9 I=6I I=:G: >H 6 ILD	L6N 86JH6A
;::9768@ 7:IL::C I=: ILD >C I=: ADC< GJC

"C DG9:G ID HIJ9N I=: IG6CH>I>DC6A 9NC6B>8H D; I=: BD9:A 6C9 ID >AAJHIG6I: I=:

>BE68I D; EJ7A>8 EDA>8N I=: BD9:A L6H 86A>7G6I:9 JH>C< 6K:G6<: 96I6 ;DG ADL	>C8DB:
8DJCIG>:H 6C9 H:CH>I>K>IN 6C6ANH>H L6H G:EDGI:9 JC9:G 9>X:G:CI E6G6B:I:G 8DCP<JG6	
I>DCH
 6H:9 DC I=: CJB:G>86A 6C6ANH>H L: >AAJHIG6I: EDI:CI>6A IG69:	DXH 6HHD8>6I:9
L>I= I=: EGDK>H>DC D; >C;G6HIGJ8IJG: 6C9 DI=:G EGD9J8I>K: 8DBEDC:CIH C6B:AN I=:
6AAD86I>DC D; EJ7A>8 HE:C9>C< ID + 6C9 :9J86I>DC
 -=: PC9>C<H D; I=: CJB:G>86A
6C6ANH>H >C9>86I: I=6I 9J: ID I=: A>B>I:9 6BDJCI D; G:HDJG8:H <DK:GCB:CIH =6K:
IG69:	DXH >C I=: 6AAD86I>DC D; EJ7A>8 HE:C9>C< B6N >C:K>I67AN :B:G<:
 &DG: HE:8>P	
86AAN <DK:GCB:CI >CI:GK:CI>DCH B6N >C9>G:8IAN 6X:8I I=: 86E68>IN D; H:8IDGH ID >CCD	
K6I: I=GDJ<= HE>AADK:G :X:8IH
 !DL:K:G >CK:HIB:CI >C >C;G6HIGJ8IJG: 6I I=: :ME:CH:
D; HE:C9>C< DC + >H A:HH A>@:AN ID HJ88::9 >C EGDBDI>C< <GDLI= L=:G:6H >I B6N
7: BDG: :X:8I>K: ID ;DHI:G :8DCDB>8 <GDLI= I=GDJ<= 6C DXH:II>C< 8JI >C 6CDI=:G
EGD9J8I>K: 8DBEDC:CI D; EJ7A>8 HE:C9>C< :9J86I>DC

-=: PC9>C<H D; I=: E6E:G =><=A><=I 6 CJB7:G D; >BEDGI6CI >HHJ:H
 >GHI I=:
9:K:ADEB:CI D; >CCDK6I>K: I:8=CDAD<>86A H:8IDGH 86C >C9>G:8IAN >BEGDK: <GDLI= K>6
>IH EDH>I>K: >CQJ:C8: DC =JB6C 86E>I6A 688JBJA6I>DC 6H BJ8= 6H =JB6C 86E>I6A 86C
6H 6C >BEDGI6CI >CEJI >CID I=: <:C:G6I>DC 6C9 9>XJH>DC D; >CCDK6I>K: >9:6H
 ,:8DC9
>C;G6HIGJ8IJG: >CK:HIB:CIH G:B6>C 6C >BEDGI6CI 8=6CC:A I=GDJ<= L=>8= 9:K:ADE>C<
8DJCIG>:H 86C <6AK6C>H: I=:>G :8DCDB>:H
 >C6AAN <>K:C I=6I EDI:CI>6A IG69:	DXH B6N
6G>H: >C I=: 6AAD86I>DC D; EJ7A>8 HE:C9>C< <DK:GCB:CIH >C ADL	>C8DB: 8DJCIG>:H C::9
ID JH: I=:>G A>B>I:9 7J9<:IH 6H E6GI D; =DA>HI>8 B:6HJG:H >C DG9:G ID 68=>:K: :W8>:CI
DJI8DB:H


%&%0%-#%1
<YCDG )
+
 6C9 AE6HA6C 
 
 =>A9 A67DJG >CIG6	=DJH:=DA9 76G<6>C>C< 6C9
:8DCDB>8 <GDLI=  + >H8JHH>DC )6E:G 'D
  -=: .C>K:G>HIN D; &6C8=:HI:G

<YCDG )
+
 6C9 >C= !
-
 
 ,D8>6A 86E>I6A EGD9J8I >B>I6I>DC 6C9 <GDLI= L>I=
A:6GC>C< :MI:GC6A>I>:H
 #(%" # 
) #$!"' #"#!&  EE
	

<YCDG )
+
 6C9 ':6C>9>H $

 
 "CCDK6I>DC EJ7A>8 86E>I6A 6C9 <GDLI=
 #(%" 
# %##"#!&  EE
	

<=>DC )
 6C9 !DL>II )
 
  BD9:A D; <GDLI= I=GDJ<= 8G:6I>K: 9:HIGJ8I>DC

#"#!'%  EE
	

<=>DC )
 6C9 !DL>II )
 
 "#"#(& %#*' #%,
 &"- )G:HH

A> 
 6C9 AE6HA6C 
 
 D B><G6CI G:B>II6C8:H 8DBEA:B:CI 9DB:HI>8 >CK:HI	
B:CI ':L :K>9:C8: ;GDB E6C:A 8D>CI:<G6I>DC
 8DCDB>8H >H8JHH>DC )6E:G ,:G>:H
)	 -=: .C>K:GH>IN D; &6C8=:HI:G

C< #

 
 >C6C8>6A 9:K:ADEB:CI A>7:G6A>H6I>DC 6C9 I:8=CDAD<>86A 9::E:C>C<

(%#$" #"#! )*  EE
	

G:AA6CD &
 6C9 DK:G (
 
 CDI=:G ADD@ 6I I=: >CHIGJB:CI6A K6G>67A: :HI>B6I>DC
D; :GGDG	8DBEDC:CIH BD9:AH
 #(%" # #"#!'%&  EE
	

GCDA9 %
 
 
  GDLI= L:A;6G: 6C9 IG69: >C 6C >CI:<G6I:9 BD9:A D; =JB6C	86E>I6A
688JBJA6I>DC 6C9 G:H:6G8=
 #(%" # %##"#!&  EE
	

HI:G>DJ 
 6C9 ,I:E=:C  
 !6AA 
 $$  #"#!'%&  #%" $$%#
(&" *& " %#-'
 )6A<G6K: &68B>AA6C
6A9688> 
 !>AAB6C 
%
 6C9 $D?D '

 
  GDLI= <DK:GC6C8: 6C9 PH86A
EDA>8N IG6CHB>HH>DC 8=6CC:AH >C ADL	>C8DB: 8DJCIG>:H
 (%#$" #(%" # # ' 
#"#!,  EE
	

6AI6<> 
!
 
 " ' #"#!'%& #%' #"'%('#"& " !$% 
$$ '#"& ,:G>:H 'D
  AH:K>:G 
 /

6AI6<> 
!
 6C9 $6D 
 
 'DCHI6I>DC6GN E6C:AH 8D>CI:<G6I>DC >C E6C:AH 6C9
9NC6B>8 E6C:AH  HJGK:N
 ,NG68JH: .C>K:GH>IN :CI:G ;DG )DA>8N +:H:6G8= 0DG@>C<
)6E:G 

AJC9:AA +
 6C9 DC9 ,
 
 "C>I>6A 8DC9>I>DCH 6C9 BDB:CI G:HIG>8I>DCH >C 9NC6B>8
E6C:A 96I6 BD9:AH
 #(%" # #"#!'%&  EE
	

DB )
+
 6C9 %><I=6GI #

 
 0=6I =6K: L: A:6GC:9 ;GDB I=G:: 9:869:H D;
G:H:6G8= DC I=: EGD9J8I>K>IN D; EJ7A>8 86E>I6A #(%" # #"#! (%),& 
EE
	

DII6OO> %
 6C9 ):G>  
 
 -=: >CI:GC6I>DC6A 9NC6B>8H D; + 6C9 >CCDK6I>DC >C
I=: ADC< GJC 6C9 >C I=: H=DGI GJC
  #"#! #(%"   EE
	

G:>IJC< #
 
  E6G6B:IG>8 6EEGD68= ID I=: :HI>B6I>DC D; 8D>CI:<G6I>DC K:8IDGH >C
E6C:A 96I6
 #"#!'% )*&  EE
	

=:AA6G6?  
 &6H@JH $

 6C9 &6IIDD 
 
 -=: 8DCIG>7JI>DC D; >CI:GC6I>DC6A
<G69J6I: HIJ9:CIH ID ., >CCDK6I>DC
 )* # "'%"'#" #"#!& 
EE
	

=:C 1
 6C9 JC@: &
 
 -=: 9NC6B>8H D; 86I8=	JE 6C9 H@>AA 6C9 I:8=CDAD<N
JE<G69>C< >C =>C6
 #(%" # %##"#!&  EE
	


6@=A> &
 6C9 : A:G8F 
 
 !JB6C 86E>I6A HD8>6A 86E>I6A 6C9 >CCDK6I>DC 6
BJAI>	8DJCIGN HIJ9N
 "'%$%"(%&$  #" 
) #$!"'  EE
	

: DB>C>8>H %
 ADG6M +
#
 6C9 :  GDDI !
%
 
 +:<>DC6A 8AJHI:GH D; >CCDK6I>K:
68I>K>IN >C JGDE: 6G: HD8>6A 86E>I6A 6C9 <:D<G6E=>86A EGDM>B>IN @:N 9:I:GB>C6CIH
$$  #"#!&  EE
	

>CDEDJADH 
 6C9 -=DBEHDC )
 
 C9D<:CDJH <GDLI= >C 6 8GDHH	H:8I>DC D; 8DJC	
IG>:H
 #(%" # "'%"'#" #"#!&  EE
	

C<A: +

 6C9  G6C<:G 
0
 
 D	>CI:<G6I>DC 6C9 :GGDG 8DGG:8I>DC G:EG:H:C	
I6I>DC :HI>B6I>DC 6C9 I:HI>C<
 #"#!'% #(%" # ' #"#!'% #',
EE
	

6<<>6C 
 6C9 &86CC )
 
 !JB6C 86E>I6A <G69J6I: B><G6I>DC 6C9 >CCDK6I>DC
>C G>I>H= G:<>DCH
 	!% #(%" # #"#!&  EE
	

JC@: &
 6C9 ,IGJA>@ !
 
 (C :C9D<:CDJH <GDLI= L>I= E=NH>86A 86E>I6A =JB6C
86E>I6A 6C9 EGD9J8I K6G>:IN
 (%#$" #"#! )*  EE
	

 ZB:O &

 6C9 ,:FJ:>G6 -
'
 
 (EI>B6A + HJ7H>9>:H >C 6 BD9:A L>I= E=NH>86A
86E>I6A =JB6C 86E>I6A 6C9 K6G>:I>:H
 #"#! #  "  EE
	

 ZB:O &

 
 ,I6<:H D; :8DCDB>8 9:K:ADEB:CI >C 6C >CCDK6I>DC	:9J86I>DC <GDLI=
BD9:A
 '(& " #" "% 
,"!&  #"#!'%& 

 G::C: 0
!
 
 #"#!'% " ,&&
 )G:CI>8: !6AA

 GDHHB6CC  
&
 6C9 !:AEB6C 
 
 *J6A>IN A699:GH >C I=: I=:DGN D; <GDLI=
 
)* # #"#! '(&  EE
	

 GDHHB6CC /
 
 !DL ID EGDBDI: +	76H:9 <GDLI= )J7A>8 :9J86I>DC :ME:C9>	
IJG: DC H8>:CI>HIH 6C9 :C<>C::GH K:GHJH + HJ7H>9>:H
 #(%" # %##"#!&
 EE
	

!:GO:G 
 
 !DL 9D:H ;DG:><C 9>G:8I >CK:HIB:CI G:6AAN 6X:8I 9:K:ADE>C< 8DJCIG>:HS
<GDLI= )* # "'%"'#" #"#!&  EE
	

"68DE:II6 &
 
 )=6H:H D; :8DCDB>8 9:K:ADEB:CI 6C9 I=: IG6CH>I>DC6A 9NC6B>8H D;
6C >CCDK6I>DCV:9J86I>DC <GDLI= BD9:A
 (%#$" #"#! )*  EE
	


"68DE:II6 &
 
 DGB6A :9J86I>DC 6C9 EJ7A>8 @CDLA:9<:
 #(%" # #"#!

,"!& " 	#"'%#   EE
	

"B $
,
 ):H6G6C &
!
 6C9 ,=>C 2
 
 -:HI>C< ;DG JC>I GDDIH >C =:I:GD<:C:DJH
E6C:AH
 #(%" # #"#!'%&  EE
	

"CI:GC6I>DC6A DD9 )DA>8N +:H:6G8= "CHI>IJI: ")+" 
 ,I6I>HI>8H DC EJ7A>8 :ME:C	
9>IJG:H 6C9 :8DCDB>8 9:K:ADEB:CI ,)
 06H=>C<IDC 

 "CI:GC6I>DC6A DD9
)DA>8N +:H:6G8= "CHI>IJI:
 =IIE9M
9D>
DG<
/'"'3*$
$6D 
 6C9 =>6C< &
 !
 
 (C I=: :HI>B6I>DC 6C9 >C;:G:C8: D; 6 8D>CI:<G6I:9 G:	
<G:HH>DC >C E6C:A 96I6
 "C 6AI6<> 
 
 #"&''#"%, $" & $" #"'%'#"
" ,"! $" & 9K6C8:H >C 8DCDB:IG>8H EE
 	 AH:K>:G

%J86H +

 
 (C I=: B:8=6C>8H D; :8DCDB>8 9:K:ADEB:CI
 #(%" # #"'%,
#"#!&  EE


&6996A6  
,
 6C9 0J ,
 
  8DBE6G6I>K: HIJ9N D; JC>I GDDI I:HIH L>I= E6C:A
96I6 6C9 6 C:L H>BEA: I:HI
 +#% (  '" # #"#!& " ''&'& ,
EE
	


&86CC )
 6C9 (GI:<6	G<>AYH +
 
 &D9:GC G:<>DC6A >CCDK6I>DC EDA>8N
 	!
% #(%" # #"& #"#!, " #',  EE
	

):9GDC> )
 
 )JG8=6H>C< EDL:G E6G>IN I:HIH >C 8D>CI:<G6I:9 E6C:AH
 )* #
#"#!& " ''&'&  EE
	

):9GDC> )
 
 )6C:A 8D>CI:<G6I>DC 6HNBEIDI>8 6C9 PC>I: H6BEA: EGDE:GI>:H D; EDDA:9
I>B: H:G>:H I:HIH L>I= 6C 6EEA>86I>DC ID I=: ))) =NEDI=:H>H
 #"#!'% #%,
 EE
	

):H6G6C &
!
 
  H>BEA: E6C:A JC>I GDDI I:HI >C I=: EG:H:C8: D; 8GDHH	H:8I>DC
9:E:C9:C8:
 #(%" # $$  #"#!'%&  EE
	

):H6G6C &
!
 ,=>C 2
 6C9 ,B>I= +
)
 
 )DDA:9 B:6C <GDJE :HI>B6I>DC D;
9NC6B>8 =:I:GD<:C:DJH E6C:AH
 #(%" # ' !%" ''&' &&#'#"
 EE
	

)=>AA>EH )

 6C9 &DDC !
+
 
 'DCHI6I>DC6GN E6C:A 96I6 6C6ANH>H 6C DK:GK>:L D;
HDB: G:8:CI 9:K:ADEB:CIH
 #"#!'% )*&  EE
	

+:7:AD ,
 
 %DC<	+JC )DA>8N C6ANH>H 6C9 %DC<	+JC  GDLI=
 #(%" # # ' 
#"#!,  EE
	

+:99>C< ,
 
 -=: ADL	H@>AA ADL	FJ6A>IN IG6E ,IG6I:<>8 8DBEA:B:CI6G>I>:H 7:IL::C
=JB6C 86E>I6A 6C9 +  
  #"#! #(%"  EE
	

+DB:G )
&
 
 "C8G:6H>C< G:IJGCH 6C9 ADC<	GJC <GDLI=
 #(%" # # ' #"
#!, EE
	

+DB:G )
&
 
 C9D<:CDJH -:8=CDAD<>86A =6C<:
 #(%" # # ' #"#!,
EE
 ,	,

+DD9B6C 
 
  CDI: DC I=: I=:B: D; IDD B6CN >CHIGJB:CIH
 +#% (  '" #
#"#!& " ''&'&  EE
	

,8=JBE:I:G #
 
 
 	$' &! &# &! " !#%, .CL>C %DC9DC

,:FJ:>G6 -
'
 
 + HE>AADK:GH >C 6C :C9D<:CDJH <GDLI= BD9:A L>I= E=NH>86A
86E>I6A =JB6C 86E>I6A 6C9 K6G>:I>:H
 %##"#! 
,"!&  EE
	


,IGJA>@ !
 
 -=: +DA: D; !JB6C 6E>I6A 6C9 )DEJA6I>DC  GDLI= >C +	76H:9
&D9:AH D; 8DCDB>8  GDLI=
 )* # "'%"'#" #"#!&  EE
	

0:HI:GAJC9 #
 
 -:HI>C< ;DG :GGDG 8DGG:8I>DC >C E6C:A 96I6
 +#% (  '" #
#"#!& " ''&'&  EE
	

0DDA9G>9<: #
 &
 
 #"#!'% " ,&& # %#&& &'#" " $" '
 &"-
)G:HH

3:C< #
 
 +::M6B>C>C< I=: >CI:G68I>DC 7:IL::C >CCDK6I>DC 6C9 86E>I6A 688JBJA6	
I>DC
 #(%" # %##"#!&  EE
	


//%-$)6 
7-!,)# 712%, !-$ 2%!$72!2% 0.52(
,J7HI>IJI>C< ;DG 3 ;GDB  >C  N>:A9H I=: A>;:I>B: 7J9<:I 8DCHIG6>CI
( 
(	
  2	
 
 *6 
68= >C9>K>9J6A B6M>B>H:H  L>I= G:HE:8I ID ( 6C9 (	 HJ7?:8I ID I=: >C	
I:GI:BEDG6A 7J9<:I 8DCHIG6>CI  6C9 ( (	  
 -=: PGHI	DG9:G 8DC9>I>DCH <>K:
I=: HI6C96G9 JA:G :FJ6I>DC
(	
(
   2	
  
 
,J7HI>IJI>C< I=>H G:HJAI >C  N>:A9H
(  

  
  
  

 *6 
HD I=6I
3  
 *6 
L=:G:      
     >H I=: B6G<>C6A EGDE:CH>IN ID H6K:

,J7HI>IJI>C< I=>H G:HJAI >C  N>:A9H
	  
 *6 	  
GDB  6C9 
	  *6 	  
DB7>C>C<  6C9  I=>H :MEG:HH>DC N>:A9H
/	 
	
	
 
    
L=>8= >H 8DCHI6CI DK:G I>B:

-D HIJ9N I=: 9NC6B>8H CDI: PGHI I=6I  ID<:I=:G L>I=  N>:A9H
%  
0 8 7  
L=:G: 6H 9:PC:9 >C I=: I:MI 0  6C9 8   

)GDPI D; PGB - >C I=: PC6A H:8IDG  >H <>K:C 7N
  %   
  


17  6    2

  
L=:G: I=: EG>8: D; I=: PC6A <DD9 CDGB6A>H:9 ID JC>IN 1 >H I=: EG>8: D; >CI:GB:9>6I:
<DD9 3 6 I=: L6<: G6I: >C I=: PC6A <DD9 EGD9J8I>DC H:8IDG 2 I=: G:CI6A G6I: D;
EG>K6I: 86E>I6A 6C9 IG6CHEDGI6I>DC 8DHIH  9>HIDGI I=: 9>HIG>7JI>DC D; >CI:GB:9>6I:

<DD9H ID EGD9J8:GH D; I=: PC6A <DD9 6C9 6HHJB:9 ID 7: 6 9:8G:6H>C< ;JC8I>DC D; I=:
EJ7A>8	EG>K6I: 86E>I6A G6I>D   
/  L=:G: 
      6C9 A>B  

68= EGD9J8:G B6M>B>H:H EGDPIH HJ7?:8I ID  L>I= G:HE:8I ID EG>K6I: >CEJIH
A67DJG 6C9 86E>I6A 6C9 9:B6C9 ;DG 6AA >CI:GB:9>6I: <DD9H 7 3 I6@>C< ;68IDG
EG>8:H  6C9  6H <>K:C
2  
% 

 6  
% 
 
 
7  
&

  1
 3   
DG <>K:C I=6I :68= PGB 9:B6C9H I=: H6B: 6BDJCI D; :68= >CI:GB:9>6I: <DD9 I=:
6<<G:<6I: 9:B6C9 ;DG >CI:GB:9>6I: <DD9 3 >H
7 
 


7)- 
 


 &



  1
)- 
L=:G:
&  %  



7 
'DI: I=6I 6AA PGBH 6G: >9:CI>6A 6C9 I=:>G CJB7:G >H CDGB6A>H:9 ID JC>IN &  &  -
6C9 I=: IDI6A 9:B6C9 ;DG >CI:GB:9>6I: <DD9H >H I=: H6B: 68GDHH PGBH 7  7 -

&DG:DK:G >C 6 HNBB:IG>8 :FJ>A>7G>JB 7  7 3
 -=JH
 






7)- 

 7 
(G :FJ>K6A:CIAN HJ7HI>IJI>C<  >CID  ID<:I=:G L>I= &  & - 6C9 I=:C
B6M>B>H>C< L>I= G:HE:8I ID 1  I6@>C< & 6C9  6H <>K:C N>:A9H I=: DEI>B6A EG>8:
  
1  	
&

  1
 
1  1 
	
  3 
GDB I=: 9:PC>I>DC D; & >C  6C9 JH>C<  >C :FJ>A>7G>JB &  %7

 
:FJ6I>DC  I6@:H I=: ;DGB
7 


  	

 %
 
DG :FJ>K6A:CIAN :FJ6I>DC  86C 7: G:LG>II:C ID<:I=:G L>I= 
7 

  
	 

%



    
	 

%

0  

,J7HI>IJI>C< I=>H G:HJAI >C  6C9 G:6GG6C<>C< N>:A9H

 %
   



  
	 8

 0

  
I=6I >H
%

 0 8  
L=:G:
  



  
	 

 

  
  
 

  
FJ6I>DCH  6C9  86C 7: HJ7HI>IJI:9 >CID 
 

 
  

 %
 
-=: 6G7>IG6<: 8DC9>I>DC >H
1    
GDB   6C9 
1 

 
  


%


L=>8= 86C 7: G:6GG6C<:9 ID <>K:
1 

 
  


%

0  
GDB 
  *6 	  ,  ! 
)GDPI D; + PGBH   >H <>K:C 7N


  1 
	  6    
L=:G:     6C9 I6@>C< L6<:H 6  I=: E6I:CI EG>8: 1  6C9 I=: EJ7A>8	EG>K6I:
86E>I6A G6I>D I=: >C>I>6A HID8@ D; 9:H><CH 6H L:AA 6H <DK:GCB:CI HE:C9>C< DC +
6H <>K:C

FJ6I>DC  86C 7: HDAK:9 ;DG
6 






	

	
/ 	

1  

,J7HI>IJI>C<  6C9  ;DG ,  ! >C  =DA9>C< L>I= :FJ6A>IN 6C9
JH>C<  N>:A9H L>I= 6  6
6  
6 	 	
08 		

 
  


%

0  
,J7HI>IJI>C<  >C  N>:A9H I=: :FJ>A>7G>JB L6<: 6H 6 ;JC8I>DC D; 0 6C9
8

6  0 8  
L>I=
 


	 	 		

 
  

	

 
    
 

 
  
 

'DL ;GDB   6C9  ;DG ,   CDI>C< I=6I   08 
	

 
 


	 







  
6
08  
DG :FJ>K6A:CIAN JH>C<  ID :A>B>C6I: 6
	

 0 8  
L=:G:
  
 
    
    
.H>C<   6C9  I=: 9NC6B>8H D; 8 6G: 9:I:GB>C:9 7N
8	  0 8  
L=:G:
 


  	 

   
    
':MI L: C::9 ID 9:I:GB>C: I=: 9NC6B>8H D; 0
 >K>9>C<  7N  N>:A9H
	

   




	
80 	
/ 	

 
	 


DG :FJ>K6A:CIAN JH>C<  6C9  ;DG ,  !
	

   

	 		
	 

 80
	6	    
-D :A>B>C6I:   ;GDB I=>H :MEG:HH>DC :FJ6I>DC  ID<:I=:G L>I= :FJ6I>DC
 N>:A9H :FJ>A>7G>JB :BEADNB:CI >C I=: + H:8IDG
   	  

%

6  
0: 86C HJ7HI>IJI:  ;DG 6 >C  ID <>K:
   	  

%

8 
0 8  
,J7HI>IJI>C<   6C9  >C  N>:A9H
	

   0 8
 	  0 8

 
L=:G:
  
		 	 	
      
     
  



   
      
DB7>C>C<  6C9  N>:A9H CDI>C< I=6I   08 
0	 
  0 8
 	  0 8


 6 	 
08 
,J7HI>IJI>C<  >C I=>H :MEG:HH>DC 6C9 G:6GG6C<>C< N>:A9H
0	 
  0 8
 	  0 8

0	 8	
 
L=:G:
  
  	 
    
    

GDB  6C9  >C I=: HI:69N	HI6I:
8 

 0
  
0 
	
   08
 	   08

8	


 
L=:G:
   
    
GDB  >C I=: HI:69N	HI6I:


%
    0
8  
L=>8= >BEA>:H I=6I DJIEJI <GDLH 6AHD 6I I=: H6B: G6I: 6H  6C9 DI=:G 6<<G:<6I:
K6G>67A:H

GDB  I=: HI:69N	HI6I: L6<: G6I: >H
6   08  
GDB  6C9  I=: HI:69N	HI6I: <GDLI= G6I: D; I=: :8DCDBN 86C 7:
LG>II:C >C ILD :FJ>K6A:CI ;DGBH
  0 8   
  0 8
 	  0 8

 
-D 9:I:GB>C: I=: A:K:A D; DJIEJI 6C9 >IH <GDLI= G6I: 9JG>C< I=: IG6CH>I>DC ;GDB

%  0 8   
L=>8= G:FJ>G:H I=: E6I= D;   6C9 I=:G:;DG: :FJ6I>DC  86C 7: 9>K>9:9 7N  
	

 
 *6 	 
L=>8= 86C 7: G:LG>II:C ID<:I=:G L>I= 
	

 
 0 8	 	 
DG :FJ>K6A:CIAN


 
 08	 	  

Appendix B 
Summary Statistics 
 
 
Table B1: Summary Statistics – Main Results 
Obs. Mean Sd. Min. Max. 
HC (ln) 1225 1.068 0.163 0.385 1.318 
Stock of knowledge (ln) 1225 8.637 1.916 1.902 13.615 
 
 
Table B2: Summary Statistics – Extension Results 
Obs. Mean Sd. Min. Max. 
HC (ln) 1155 1.061 0.163 0.385 1.313 
Stock of knowledge (ln) 1155 8.642 1.899 2.721 13.615 
Initial HC (ln) 1155 0.952 0.175 0.498 1.208 
Education exp. (ln) 1084 6.594 0.976 3.798 8.194 
Infrastructure (ln) 1044 5.711 1.182 1.247 8.275 
      
 
List of Countries: Australia; Austria; Belgium; Bulgaria; Canada; Chile; Cyprus; Denmark; Finland; France; Germany; Greece; 
Hungary; Iceland; Ireland; Israel; Italy; Japan; Korea; Luxembourg; Malta; Mexico; Netherlands; New Zealand; Norway; 
Poland; Portugal; Romania; Singapore; Spain; Sweden; Switzerland; Turkey; United Kingdom; United States. 
 
Table2
IncreaseinShareofGovernmentSpendingonInfrastructureInvestment1/
(Absolutedeviationsfrombaseline)
FinancedbyaCutin UnproductiveSpending Education R&DActivities
BenchmarkValues Impact Longrun Impact Longrun Impact Longrun
PublicͲprivatecapitalstockratio 0.0504 0.0504 0.0504 0.0504 0.0504 0.0504
TechnicalknowledgeͲhumancapitalratio -0.0141 -0.0626 0.0138 0.0456 -0.0165 -0.0710
Growthrateoffinaloutput 0.0494 0.0098 -0.0273 -0.0019 0.0569 -0.0026
Experiment:ʆ3=0.12/ Impact Longrun Impact Longrun Impact Longrun
PublicͲprivatecapitalstockratio 0.0504 0.0504 0.0504 0.0504 0.0504 0.0504
TechnicalknowledgeͲhumancapitalratio -0.0346 -0.1338 -0.0075 -0.0382 -0.0369 -0.1432
Growthrateoffinaloutput 0.1116 0.0192 0.0305 0.0070 0.1196 0.0061
Experiment:ʔ3=0.13/ Impact Longrun Impact Longrun Impact Longrun
PublicͲprivatecapitalstockratio 0.0504 0.0504 0.0504 0.0504 0.0504 0.0504
TechnicalknowledgeͲhumancapitalratio -0.0183 -0.0852 0.0088 0.0218 -0.0188 -0.0867
Growthrateoffinaloutput 0.0430 0.0160 -0.0330 0.0053 0.0498 0.0052
Experiment:ʆ2=0.44/ Impact Longrun Impact Longrun Impact Longrun
PublicͲprivatecapitalstockratio 0.0504 0.0504 0.0504 0.0504 0.0504 0.0504
TechnicalknowledgeͲhumancapitalratio -0.0157 -0.0512 0.0152 0.0360 -0.0177 -0.0560
Growthrateoffinaloutput 0.0491 0.0075 -0.0271 -0.0006 0.0563 -0.0044
Experiment:ʆ2=0.6 Impact Longrun Impact Longrun Impact Longrun
PublicͲprivatecapitalstockratio 0.0504 0.0504 0.0504 0.0504 0.0504 0.0504
TechnicalknowledgeͲhumancapitalratio -0.0173 -0.0367 0.0166 0.0249 -0.0190 -0.0387
Growthrateoffinaloutput 0.0487 0.0055 -0.0269 0.0005 0.0558 -0.0057
Experiment:ʔ2=0.7withʆ2=0.65/ Impact Longrun Impact Longrun Impact Longrun
PublicͲprivatecapitalstockratio 0.0504 0.0504 0.0504 0.0504 0.0504 0.0504
TechnicalknowledgeͲhumancapitalratio -0.0175 -0.0355 0.0167 0.0240 -0.0190 -0.0370
Growthrateoffinaloutput 0.0464 0.0046 -0.0248 0.0011 0.0533 -0.0065
1/IncreaseinࡢIfrom0.061to0.081.
2/ʆ3istheelasticityofhumancapitalwithrespecttopublicͲprivatecapitalratioandsetequalto0.0inthebenchmarkcase.
3/ʔ3istheelasticityoftheflowofnewideaswithrespecttopublicͲprivatecapitalratioandsetequalto0.0inthebenchmarkcase.
4/ʆ2istheelasticityofhumancapitalwithrespecttoexternalityoftechnicalknowledgeandsetequalto0.3inthebenchmarkcase.
5/ʔ2istheelasticityoftheflowofnewideaswithrespecttoexistingstockofideasandsetequalto0.6inthebenchmarkcase.
Source:Authors'calculations.
 
 
 
 
 
Table 3: Panel unit root and cointegration results 
 
 
 
Table 4: The impact of the stock of knowledge on human capital 
 ܵܭ௜௧  N Observations 
WD-DOLS (Kao and Chiang, 2000) 0.020 (0.010)** 35 980 
MG-DOLS (Pedroni, 2001) 0.023 (0.006)** 35 980 
2-step estimator (Breitung, 2005) 0.045 (0.010)** 35 980 
Notes:  Standard errors in parenthesis. ** indicates significance at the 5% or lower.  
The DOLS estimates include three leads and lags. The dependent variable is human 
capital. All variables are expressed in natural logarithms. 
 
 
 
Table 5: Dynamic panel causality 
Dependent variable Source of causality (independent variable) 
 Short-run  Long-run 
 ߂ܪܥ ߂ܵܭ  ܧܥܶ 
߂ܪܥ - -0.001 (0.001)  0.029 (0.003)** 
߂ܵܭ -4.182 (6.648)  -  0.697 (0.388)* 
Notes:  ECT represents the coefficient of the error correction terms, respectively. 
** and * indicate that the null hypothesis of no causal link is rejected at the 5%  
and 10%, respectively. All variables are expressed in natural logarithms. 
 
 Panel A: Panel unit root tests 
 MW IPS  CIPS  
 Levels Diff Levels Diff Levels Diff 
Human capital 60.61 136.02** -0.94 -1.93** -1.87 -1.77 
Patent stock 74.54 120.30** -1.39 -2.33** -1.52 -2.33** 
  Panel B: Panel cointegration tests 
 ɓ ɏ  	 
ɏ 
 
	 
Pedroni tests 6.72** -2.27** -4.74** 2.76** -3.06** -7.50** 1.85 
  Gt Ga Pt Pa  
Westerlund tests  -2.88** -55.65** -14.81** -37.69**  
Notes:  MW, IPS and CIPS indicate Maddala and Wu (1999), Im, Pesaran and Shin (2003), and Pesaran (2007) panel unit root tests, 
respectively. Three lags used in the unit root tests to account for autocorrelation and the tests include an intercept. The MW test is 
computed using an asymptotic Chi -square distribution; the other tests assume asymptotic normality. ** indicates rejection of the null 
of non-stationarity and no cointegration at the 5% level or lower. All variables are expressed in natural logarithms. 
 
 
 
 
 
 
 
 
 
 
 
Table 6: Robustness – estimation of the full theoretical model 
 POLS RE FGLS 2-step SGMM 
 [1] [2] [3] [4] 
Stock of knowledge 0.008 
[0.001]*** 
0.008 
[0.003]*** 
0.002 
[0.003]* 
0.030 
[0.013]** 
Initial human capital 0.662 
[0.021]*** 
0.668 
[0.074]*** 
0.753 
[0.024]*** 
0.485 
[0.066]*** 
Education expenditure 0.025 
[0.004]*** 
0.076 
[0.004]*** 
0.008 
[0.001]*** 
0.175 
[0.016]*** 
Public infrastructure 0.012 
[0.005]** 
0.002 
[0.003] 
0.001 
[0.001]* 
0.025 
[0.009]* 
Constant 0.128 
[0.035] 
-0.150 
[0.778] 
0.024 
[0.029] 
-0.958 
[0.192] 
Observations 1034 1034 1034 1034 
R2 0.63    
Wooldridge test (p-values) 0.000 
0.000 
  
Modified Wald test (p-values)   
# Countries (# instruments)    35 (22) 
AR (2)    0.394 
Hansen test    0.109 
Notes:  Standard errors in brackets, the Wooldridge test is distributed as F under the null of 
No autocorrelation. The modified Wald test is distributed as chi-squared under the null of no 
Heteroscedasticity across the panels. The AR (2) is the Arellano-Bond’s 2nd autocorrelation test. 
The Hansen J statistic reports the p-values for the null of instrument validity. *, **, *** denote 
Significance at 10, 5 and 1% levels, respectively. All variables are expressed in natural logarithms. 
The dependent variable is human capital. 
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Figure 2 
Increase in Infrastructure Investment 
Financed by a Cut in Spending on Education 
(Absolute deviations from baseline) 
 
 
        
Notes: Increase in XI from 0.061 to 0.081, financed by a cut in XE. ν₂ is the elasticity of human capital with respect to externality 
of technical knowledge and φ2 is the elasticity of the flow of new ideas with respect to existing stock of ideas. They are set equal 
to 0.3 and 0.6 respectively in the benchmark case.
 
Source: Authors’ calculations. 
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